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LETTER  OF  TRANSMITTAL. 


State  Experiment  Station, 
St.  Anthony  Park,  Minn., 

December  1st,  1908. 

To  His  Excellency,  John  A.  Johnson,  St.  I^aui  Minn. 

Dear  Sir:  The  State  Entomologist  has  the  honor  to  present 
herewith  his  biennial  report  of  the  years  1907  and  1908.  As  will  be 
remembered  by  you,  it  was  suggested  for  the  sake  of  economy,  and  to 
better  present  the  work  of  this  division,  that  a  printed  report  from  the 
Entomologist  should  be  issued  only  once  in  two  years,  not  annually  as 
heretofore,  and  that  from  time  to  time  as  occasion  demanded,  press 
bulletins  or  press  notices,  circulars,  or  station  bulletins,  should  be 
issued  to  meet  the  wants  of  the  farmers,  horticulturists  and  others,  the 
law  being  complied  with  by  filing  with  you  annually  on  or  before  De- 
cember 1st.  a  typewritten  abstract  of  work  accomplished,  and  an  ac- 
count in  detail  of  all  expenditures  incurred  in  discharge  of  the  work. 
This  plan  met  with  your  approval,  and  appears  to  give  excellent  results, 
besides  effecting  a  saving  in  this  department  of  several  hundred  dol- 
lars annually.  The  bringing  to  the  notice  of  farmers  and  others  impor- 
tant information  regarding  insects  at  just  the  time  when  it  is  neMed, 
bv  means  of  press  notices,  circulars  and  press  bulletins,  is  better  than 
waiting  for  the  publication  of  a  report. 

General  Insect  Conditions:  The  years  1907  and  1908  have 
been  average  years  as  regards  insect  depredations,  though  in 
><)me  instances  certain  species  of  insect  pests  have  been  prom- 
inently in  view.  The  occurrence  of  the  **Green  Bug,"  so-called, 
created  a  great  flurry  here  a  year  ago  this  summer,  and  the  Ento- 
mologist did  everything  possible  to  get  the  exact  facts  befc^re  grain 
growers,  and  to  allay  a  scare  which  was,  in  a  large  measure,  artificial. 
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In  the  springs  of  1907  and  1908,  Black  Flies,  small  two-winged 
insects  belonging  to  the  family  Simulidac,  frequently  called  Buffalo 
Gnats  or  Turkey  Gnats,  were  much  complained  of.  Milch  cows  fell 
off  in  milk;  stock  of  all  kinds  in  pastures  located  in  affected  regions 
and  at  work  in  the  field,  were  driven  wild ;  in  certain  instances  young 
poultry  was  killed,  and  farmers  and  others  lost  in  consequence.  By 
means  of  press  articles,  and  by  mailing  to  parties  concerned,  from  this 
office,  a  pamphlet  on  "Insects  and  Insect-like  Animals  Affecting 
Stock,"  it  is  to  be  hoped  that  some  measure  of  relief  was  afforded. 

Our  1907  mail  brought  in  many  inquiries  regarding  plant  lice,  for 
the  most  part  on  grain,  said  inquiries  being  largely  occasioned  by  the 
alarming  rumors  of  the  presence  of  the  "Green  Bug."  In  almost  every 
instance,  when  specimens  of  these  grain  lice  were  sent  to  this  office, 
they  proved  to  be  a  native  form,  Macrosiphum  granaria,  present  with 
us  in  varying  numbers  each  year,  and  causing  little  or  no  damage. 

The  Hessian  Fly  worked  upon  grain  in  1907  and  1908,  showing, 
as  was  to  be  expected,  some  increase  in  the  depredations  in  the  latter 
year. 

Native  grasshoppers,  noticeably  the  common  Red-legged  Locust 
or  Grasshopper,  the  Two-striped  Locust,  and  the  Lesser  Migrator}^ 
were  abundantly  present  in  some  portions  of  the  state  in  1^X)7,  causing 
some  injury  to  grain  and  clover.  Last  year  complaints  reached  us 
from  Kanabec,  Otter  Tail,  Isanti,  Wright  and  Itasca  counties.  This 
year,  1908,  they  have  been  still  more  numerous.  Accounts  of  their 
depredations  have  increased.  They  have,  the  present  season,  worked 
in  Otter  Tail,  Norman,  Chisago,  Sherburne,  Wadena,  Anoka,  Meeker 
and  Stearns  counties,  affecting  principally  clover  and  alfalfa  and  pas- 
ture lands.  The  outlook  for  next  year,  unless  farmers  take  certain 
measures,  is  not  particularly  reassuring,  since  our  native  forms,  when 
very  abundant,  can  be  exceedingly  destructive.  Press  Bulletin  32,  con- 
taining an  account  of  preventive  treatment,  was  issued  in  September. 
A  copy  of  this  will  be  mailed  to  any  farmer  upon  request.  In  this 
connection  it  is  interesting  to  note  that  grasshoppers  by  consuming 
pastures  may  materially  affect  the  price  of  milk. 

Wire  worms,  controlled  largely  by  proper  farm  practice,  have  been 
destructive  in  certain  localities,  one  farmer  known  to  us,  feeling 
obliged  to  disk  his  corn  and  sow  flax,  since  the  former  plants  had  been 
destroyed  by  these  pests.  Just  across  the  line  in  North  Dakota  wire 
worms  were  reported  as  having  destroyed,  in  one  locality,  one  hundred 
acres  of  grain. 


This  office  has  been  appealed  to  in  both  1907  and  1908  for  sug- 
gestions leading  to  relief  from  the  presence  of  ants  in  household  and 
garden.  Lawns  have  been  injured  and  in  some  places  ruined  by  the 
White  Grub.  The  irritating  Harvest  Mite,  Leptus  irritans,  although 
nearly  invisible  to  the  naked  eye,  has,  tiny  as  it  is,  placed  a  ban  on 
picnic  parties,  ladies  and  children  particularly  being  subject  to  attack. 
Frequently  the  work  of  this  tiny  mite  is  thought  to  be  "rash"  or 
''hives."  Red  blotches  appear  on  the  skin,  accompanied  by  an  almost 
unbearable  itching,  which  lasts  for  several  days. 

The  Apple  Leaf  Hopper,  Empoasca  ntali,  has  been  active  in  nurs- 
eries, possibly  not  so  bad  in  1908  as  in  1907,  and  has,  at  the  request 
of  the  U.  S.  Department  of  Agriculture  at  Washington,  been  made  the 
subject  of  special  work  by  the  Entomologist  under  the  Adams  Fund. 
Various  other  apple  tree  insects  have  been  in  evidence,  and  numerous 
complaints  of  the  Plum  Leaf  Gall  Mite  have  been  received. 

Shade  trees  have  suffered  materially  in  different  localities  from  a 
number  of  pests.  Elms  have  been  affected  with  lice  which  are  peculiar 
to  that  tree.  Some  oak  trees  were  devastated,  notably  in  Otter  Tail 
and  Wadena  counties,  by  the  Oak-leaf  Caterpillar.  The  Stalk  Borer 
(different  species  of  Papaipcma)  has  again  injured  flower  gardens. 

The  Fall  Web  Worm  has  been  locally  destructive  and  on  the  in- 
crease. Press  Bulletin  28,  issued  from  this  office  in  November,  1907, 
deals  with  this  pest.  In  1908  oak  trees  suffered  from  the  Oak  Tree 
Pruner.  Box  elder  and  maples  have  been  attacked  by  a  Maple  Twig 
Borer,  reared  to  the  moth  stage  in  the  insectary,  which  may  prove  to 
be  a  new  species.  Young  ash  trees  in  at  least  one  nursery  have  been 
destroyed  by  the  hundreds  through  the  work  of  one  of  the  Stalk  Borers, 
Papaipenia  furcata,  this  caterpillar  boring  in  the  soft  center :  and  large 
ash  trees  in  one  locality  have  been  riddled  by  a  boring  Sesiid,  Acgcrla 
fraxina,  tunneling  in  the  solid  wood.  As  we  go  to  press,  also,  cuttings 
from  birches  which  have  been  killed  through  the  w(^rk  of  the  Birch 
Borer,  Agrilus  anxius,  have  been  left  at  the  office.  The  Poplar  Beetle, 
Una  scripta,  has  been  in  evidence,  eating  the  leaves  of  these  trees.  A 
borer  in  locusts,  Cyllene  rohiniae,  hais  also  been  very  troublesome. 

In  connection  with  shade  tree  pests  we  have  been  frequently  con- 
sulted by  the  forester  of  the  Minneapolis  City  Park  Board,  Mr.  C.  N. 
Ruedlinger,  and  have  extended  to  him,  and  through  him  the  Park 
Board,  all  the  assistance  possible. 

Grapes  have,  as  usual,  suffered  from  the  attacks  of  various  insects, 
the  fruit  being  attacked  by  a  Grape  Fruit  Worm,  and  the  leaves  by 
the  Grape  Vine  Flea  Beetle,  Haltica  chalybca,  and  the  Grape  Phyllox- 


era,  Phylloxera  vastatrix,  specimens  of  the  iatter  being  sent  us  from 
both  wild  and  cultivated  vines  at  Albert  Lea.  This  latter  pest  has 
been  present  with  us  on  wild  vines  for  some  time,  and  in  the  event  of 
its  becoming  abundant  on  cultivated  plants,  may  call  for  strenuous 
action  on  the  part  of  the  grape  grower.  It  is  a  form  of  louse  which 
works  on  both  roots  and  leaves  of  grape  vines,  and  has  called  for 
special  legislation  in  some  countries. 

The  Codling  Moth  and  Plum  Curculio  have,  as  usual,  been  busy 
on  apples  and  plums,  as  well  as  two  or  three  species  of  plant  lice,  and 
we  list  a  small  beetle  known  as  Scirtes  tibialis,  looking  like  a  flea  beetle, 
seriously  injuring  the  leaves  of  plums,  its  first  reported  occurrence  in 
Minnesota. 

Crown  Gall:  This  infectious  plant  disease,  attack! nj^:  raspber- 
ries and  blackberries,  particularly  the  former,  was  noticed  by  us  here 
in  abundance  for  the  first  time  in  1907,  though  it  has  been  known  to 
occur  here  before.  Its  source  has  been  traced  to  a  few  nurseries  ap- 
parently, where  owners  have  promised  us  to  stamp  it  out  as  far  as 
they  can.  The  disease  is  of  such  a  serious  nature,  and  so  destructive 
to  raspberries  that  a  special  illustrated  publication  was  issued  regard- 
ing it.  From  a  legal  standpoint  a  nurseryman  is  not  entitled  to  a  cer- 
tificate from  the  State  Entomologist  as  long  as  this  disease  is  found 
upon  his  stock. 

One  strawberry  grower  has  reported  (1908)  the  presence  of  the 
Strawberry  Root  Louse,  Aphis  forbcsi,  in  his  fields.  As  this  is  the 
first  time  its  occurrence  here  has  been  known  to  us,  this  department 
is  keeping  in  touch  with  the  case,  and  making  it  an  object  of  special 
study. 

Special  Experiments:  The  Office  of  Experiment  Stations  at 
Washington  has  suggested  the  life  history  of  the  Apple  Leaf  Hopper 
and  of  the  Grain  Plant  Louse,  Macrosiphum  grauaria,  as  special  prob- 
lems for  this  division  of  the  Experiment  Station.  To  these  it  has 
added  Bruchophagus  funcbris,  an  insect  which  seriously  affects  the 
production  of  clover  seed.  The  life  histories  of  these  three  pests 
have  never  been  completely  worked  out,  and  during  1907  and  1908 
the  entomological  force  has  made  special  eflfort  in  this  direction.  Most 
gratifying  results  have  been  obtained  from  work  with  the  first  of  these, 
Empoasca  malt,  and  progress  made  with  the  other  two. 

Work  with  the  "Green  Bug"  has  been  continued,  both  in  field 
and  insectary,  and  this  louse  is  found  to  be  quite  generally  distributed 
over  the  state,  but  by  no  means  in  dangerous  numbers.     It  has  been 


discovered  that  eggs  passed  successfully  through  last  winter  here,  and 
hatched  in  the  spring.  A  number  of  other  grain  plant  lice  have  also 
been  exhaustively  studied. 

Work  with  the  Cabbage  Maggot  has  been  continued  during  1907 
and  1908,  our  attention  in  the  latter  year  being  principally  given  to 
treatment  of  radishes  to  prevent  its  attack.  In  the  summer  of  1907 
one  man  devoted  almost  his  entire  time  to  the  studying  of  means  of 
protecting  cabbage  and  cauliflower  plants  from  the  attacks  of  this 
pest.  Results  of  this  work,  embodied  in  advice  and  suggestions,  were 
mailed  to  all  market  gardeners  in  April,  1908,  as  Circular  No.  9  from 
this  office,  '^Remedies  for  the  Cabbage  Maggot."  Several  parasites 
new  to  science  have  been  reared  from  this  pest. 

Plum  Curculio:  In  1907  and  1908  experiments  were  carried 
on  by  Mr.  Ruggles,  an  assistant  in  this  department,  to  test  the  value  of 
spraying  plum  trees  with  arsenate  of  lead,  and  have  proved  conclu- 
sively that  a  large  per  cent  of  fruit  can  be  saved  by  spraying  at  the 
proper  time  with  this  compound. 

Comparisons  of  Liquid  Spray  and  Dust  Spray:  During  the 
two  years  just  past  these  two  widely  different  agents  have  been  tested 
upon  the  Russian  orchard  at  the  Experiment  Station,  which  orchard 
was  courteously  placed  at  our  disposal  by  the  Horticultural  Division. 
This  work  was  directed  against  the  Apple  Scab,  the  Plum  Curculio 
and  the  Codling  Moth.  The  results  .largely  favor  the  liquid  spray  as 
being  more  advantageously  used  than  the  dust  spray. 

Hydrocyanic  Acid  Gas:  Experiments  with  this  dangerous  but 
effective  medium,  made  by  combiniiig  cyanide  of  potash  with  sulphuric 
acid,  have  been  continued,  to  get  further  data  as  to  the  time  elapsing 
between  the  dropping  of  the  charge  into  the  acid,  and  the  giving  off 
of  the  gas;  also  the  distance  into  a  mass  of  meal  or  bran  to  which 
this  gas  can  penetrate  effectively. 

Office  Publications:  In  addition  to  various  communications  to 
the  state  press,  from  time  to  time  as  occasion  demanded,  the  following 
publications  have  been  issued  from  this  office  during  1907  and  1908: 

1907  **Three  New  Hymenopteroiis  Parasites  of  Pegomyia  brassicae" 
(technical). 

Nov.,  1907  Press  Bulletin  28,  "1.  The  Fall  Web  Worm  a  Menace  in 
Minnesota.  2.  Autumn  Remedies  for  the  Stalk  Borer  in 
Flower  Gardens." 

Feb..  1908  Experiment  Station  Bulletin  No.  105,  "The  Importance  of  the 
Study  of  Entomology;  How  to  Collect  and  Preserve  In- 
sects." 

Feb.,    1908     Circular  No.  6,  "Crown  Gall  in  Minnesota." 

Feb..    1908     Circular  No.  7,  "Mediterranean  Flour  Moth." 


Mar..   1908     Special   Report  to  the   Governor.  "The  So-Called  'Green   Bug 

and  Other  Grain  Aphids  in  Minnesota  in   1907." 
April,  1908     Experiment   Station    Bulletin   No.    108,   'The   So-Called   'Green 

Bug'  and  Other  Grain  Aphids  in  Minnesota." 
April,  1908     Circular  Xo.  8,   Press   Bulletin   Xo.  31,  "Suggestions  to  Those 

Contemplating  Spraying." 
April,  1908     Circular  No.  9.  "Remedies   tor  the  Cabbage   Maggot." 
May,   1908     "A    Comparative   Study    ot     the     External    Anatomy   of    Plant 

Lice,"  by  R.  A.  V'ickery.  Assistant  (technical). 
Sept.,  1908     Circular    No.    10,    Press    Bulletin    Xo.    32,    "Insects    Affecting 

Grain  and   Allied   Crops   During   1907  and   1908." 
Oct.,    1908     Circular  No.   12.  "Destruction   of   Lawns  by  the  White  Grub." 
Nov.,  1908     Circular   No.   13,   Press   Bulletin  33,  "Some   Destructive   Shade 

Tree  Pests. 
Nov.,  1908     Circular   No.    14,    Press    Bulletin   34,    "Spraying   for    the    IMum 

Curculio." 

Lfectures:  The  following  lectures  upon  insects  and  kindred 
subjects,  illustrated  in  most  instances  with  stereopticon.  were  given 
in  the  months  and  at  the  places  named :  April,  1907.  Lake  City ;  De- 
cember, 1907,  Pelican  Rapids;  January,  1908,  Hope  Chapel.  Minneap- 
olis; February,  1908,  Twin  \'aliey;  July,  1908,  Spicer  (Chautauqua 
series)  ;  November,  1908,  Crookston ;  November,  1908,  Meadowlands. 

Correspondence:  The  Entomologist's  mail  has  been  increas- 
ing each  year.  Its  character  is.  to  a  certain  extent,  indicated  by  the 
insects  listed  under  **General  Insect  Conditions,*'  for  there  were  nu- 
merous inquiries  in  connection  with  these.  In  1907  there  were  ap- 
proximately 1,500  letters,  and  in  1008,  1,767  letters.  The  bulk  of  this 
correspondence  occurred  between  June  1st  and  September  15th  of  each 
year,  the  period  when  insects  are  most  active,  and  conse(|uently  when 
the  heaviest  demands  are  made  upon  the  Entomologist. 

Nursery  Inspection:  In  1907  fifty-four  nurseries  were  inspect- 
ed, and  certificates  granted  their  owners.  In  1S)08  this  number  was 
increased  to  fifty-nine.  As  a  rule  we  find  Minnesota  nurseries  well 
cared  for  and  free  from  serious  pests.  A  careful  watch,  however,  will 
be  kept  for  Crown  Gall. 

Insectary:  The  insectary  is  proving  especially  valuable  in  our 
work.  We  have  reared  several  parasites,  some  of  them  new  to  science, 
and  from  various  pests,  notably  the  Cabbage  Maggot,  and  have  also 
been  enabled  to  make  careful  study  of  life  histories  of  grain  insects 
and  other  injurious  pests,  and  to  so  work  upon  these  in  the  dead  of 
winter  as  to  really  double  the  quantity  of  work  which  was  done  before 
the  building  was  erected.  In  1007  four  hundred  and  sixty  separate 
experiments  were  carried  on  in  the  insectary,  and  in  VX)S  to  date,  four 
hundred  and  fourteen.     Experiments  now  running  embrace  such  sub- 


jects  as  the  Bee  Moth,  Clothes  Moth,  Confused  Flour  Beetle,  various 
plant  lice,  notably  those  affecting  grain ;  the  Wheat  Stem  Maggot,  the 
genus  of  Stalk  Borer  known  as  Papaipema  (we  have  already  found 
that  several  species  occur  here),  the  Oak  Pruner,  Maple  Borer,  film 
Borer,  Birch  Borer,  Apple  Leaf  Hopper,  Bruchophagus  fumhris  and 
other  insects  affecting  clover,  etc.  We  regard  the  insectary  as  not  only 
a  very  valuable,  but  an  actually  necessary  adjunct  to  the  work. 
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almost  constantly  in  the  field  under  our  direction.     These  three  men 
have  recently  accepted  government  positions  in  the  Bureau  of  Ento- 
mology.    In   July,    1S)08,   we  were   fortunate   enough   to   secure   the 
services  of  Dr.  H.  J.  Franklin,  a  graduate  of  Amherst,  and  a  skilled 
expert  in  insectary  work.     He  came  to  us  with  the  best  of  recom- 
mendations, and  his  work  since  he  has  been  here  substantiates  the 
favorable  report  which  preceded  him. 

The  Director  and  the  different  divisions  of  the  Experiment  Sta- 
tion have  been  particularly  kind  in  granting  favors  which  facilitated 
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of  the  work  shown  by  the  Governor  of  the  State  during  the  past  two 
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THE  APPLE  LEAF  HOPPER  AND  OTHER  IN- 
JURIOUS  INSECTS  OF  1907  AND  1908. 


UY  F.  L.   WASHBURN 


TWO  YEARS'  WORK   WITH  THE  APPLE  LEAF   HOPPER, 
Empoasca  mali  LeB. 

Synonyms:  Empoa  albopicta  Forbes,  Tettigouia  mali  LeB.,  E, 
iilhopicta  Woochvorth,  Typhlocyba  photophila  llcrg. 

Explanation  of  colored  plate:  Figs.  1,  2,  3,  4  and  5  represent  five  suc- 
cessive stages  of  the  nymph;  Fig.  6,  the  adult  Leaf  Hopper;  Fig.  7,  the 
newly  hatched  nymph  (summer)  issuing  from  petiole  of  clover.  The  cen- 
tral figure  illustrates  the  appearance  of  the  terminal  portion  of  an  apple 
twig  upon  which  this  Leaf  Hopper  is  working. 


I. 


SUMMARY  OF  RESULTS. 

This  insect  is  at  least  two-brooded  in  Minnesota,  young  nymphs 
appearing  upon  apple  trees  soon  after  the  leaves  open,  and 
the  last  brood  of  adults  ovipositing  in  the  tissues  of  the  bark 
of  apple  (and  other?)  trees.  The  eggs  of  the  summer  broods 
are  laid  in  the  petiole  of  clover,  apple,  and  doubtless  many 
other  plants,  which  furnish  them  food  during  the  summer 
months. 

2.  There  are  five  nymphal  stages,  and  the  length  of  time  elapsing 
between  hatching  of  tgg  and  appearance  of  adult  averages 
about  twenty-two  days.  The  adult  may  live  fourteen  days 
or  over.  Experiments  of  1907  indicate  that  thirty  days  or 
more  may  be  passed  in  adult  stage. 

3.  The  presence  of  the  winter  ^gg  is  denoted  by  a  blister-like  swell- 
ing on  bark  of  apple,  about  .75  mm.  long  by  .4  mm.  broad. 
The  contained  egg  is  about  as  long  as  the  blister,  hyaline  and 
semi-opaque.     See  Fig.  5. 
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4.  This  insect  occurs  upon  a  large  number  of  plants  other  than  the 

apple;  among  them  may  be  mentioned  plum,  maple,  bur- 
oak,  black  oak,  thorn  apple,  bassivood,  hazel,  box  elder 
(very  abundant),  choke  cherry,  sumac,  European  birch,  cut- 
leaf  birch,  syringa,  snowball,  raspberry,  blackberry,  bush 
beans,  corn,  clover,  alfalfa,  sugar  beets,  buckwheat,  dahlia, 
hemp,  rhubarb,  potatoes,  different  grasses,  etc. 

5.  It  does  not  work  serious  injury  to  orchard  trees,  but  retards  the 

growth  of  nursery  stock,  obliging  the  nurseryman  to  market 
his  trees,  if  affected,  when  four  years  old,  instead  of  three. 

6.  From   1908  observations  it  would  appear  to  be  desirable  to 

plant  nursery  stock  at  a  distance  from  apple  orchards. 

7.  The  best  results  as  regards  remedial  measures  were  obtained 

by  the  use  of  shields  or  screens  smeared  with  tangle-foot 
This  is  effective  only  against  the  adults,  and  might  well  be 
used  against  adults  of  the  first  brood. 

8.  Sprays  containing  kerosene  are  not  desirable. 

9.  Fish  oil  soap,  1  lb.  in  10  gals,  of  water,  kills  adults  and  young 

if  they  are  not  too  well  concealed  in  the  curled  leaves. 

This  leaf  h()])pcT,  extremely  coninion  in  Minnesota,  belongs  to  the 
Heniiplerons  family  Jassiiiac,  and  has  been  known  in  this  country 
since  the  early  50's,  when  it  was  described  ( 1853)  by  LeBaron  under 
the  name  of  Tcttigonia  mali.  The  insect  does  not  have  a  complete 
metamorphosis,  but  hatches  from  an  egg  laid  in  the  petiole,  leaf  or 
bark  of  various  |)lants  into  a  form  called  a  nym])h,  which  resembles 
the  adult  very  closely.     See  Fig.  6  of  Colored  Plate. 

\Mien  first  hatched  the  nymphs  are  almost 
colorless,  but  after  they  have  taken  ncnirishment 
they  become  a  ])ale  orange  or  greenish  yellow. 
After  hatching  from  the  winter  eggs  they  crawl 
up  and  settle  on  the  under  sides  of  the  young  ap- 
ple leaves.  They  arc  active  creatures  and  move 
rapidly  when  disturbed.  The  young  hoppers, 
„.     ,     „        ,    ,  with  the  exception  of  those  in  the  last.nvmphal 

FlK.  1.     Second  stage  *  -      "^ 

of  /-;.  mail,  from  life,     stage,  alwavs  walk.     According  to  observations 

much  enlarged.    Orlgl-  ^  -  ^ 

n»»-  made  at  this  Station  by  R.  L.  Webster  in  1907, 

individuals  in  the  last  nymphal  stage  may  either  walk  or  hop.     Hop- 
pers in  that  stage  were  distinctly  seen  in  several  instances,  to  leap  a 
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distance  of  over  a  foot,  when  slightly  disturbed.  The  adult  hoppers 
fly  as  well  as  hop,  as  may  be  readily  seen  by  shaking  an  infested  nurs- 
ery tree,  causing  the  tiny  insects  to  leave  it,  often  in  clouds. 

The  average  length  of  individual  nymphs  of  the  first  stage  is  .8 
mm. ;  of  the  second,  1.3  mm. ;  of  the  third,  1.7  mm. ;  of  the  fourth,  2.1 
mm. ;  of  the  fifth,  2.4  mm. ;  and  of  the  adult,  3.1  mm. 

The  length  of  life  of  each  nymphal  stage,  as  found  by  Dr.  Frank- 
ling  in  insectary  work  in  1908.  is  as  follows:  First  stage,  three  to  five 
days ;  second  stage,  one  day ;  third  stage,  six  days ;  fourth  stage,  six 
days;  fifth  stage,  four  days,  or  an  average  of 
twenty-two  days  from  ^gg  to  adult.  These  data 
are  the  results  of  one  experiment  only.  The 
1908  observations  are  corroborated,  as  far  as  the 
total  time  is  concerned,  by  the  work  of  1907. 
when  it  was  found  that  the  insect  spent  from 
nineteen  to  twenty-five  days  in  the  nymphal 
stages,  though  Mr.  Webster  did  not,  in  1907,  de- 
termine the  length  of  time  spent  in  each  stage. 
The  adult  mav  live  at  least  fourteen  days,  and 

FlR.  2.    Third  stage  of  A'.  ,     ,,      ,  "  ,.  , 

ma^.from  life,  much  en-  probablv  longer,  accordme  to  msectarv  observa- 
tions  m   1908.      1  he  190/  msectary  experiments 
indicate  that  the  adult  may  live  more  than  twice  that  length  of  time. 

The  Winter  Egg:  The  winter 
egg.  we  believe,  is  laid  during  the  lat- 
ter part  of  September  in  the  bark  of 
Wle  (and  other?)  trees,  its  presence 
Wng  denoted  by  a  blister-like  raising 
^^  the  outer  portion  of  the  bark,  under 
^'hich  it  may  be  found.  Fig.  5  is 
made  from  a  photograph  of  an  egg, 
after  it  had  been  exposed  by  careful 
dissection  by  Dr.  Franklin,  and  Fig. 
6  shows  a  nymph  hatched  from  such 
an  Qgg,  We  have  been  unable  to  find 
fall  laid  eggs  in  any  herbaceous  plants, 
though  during  the  summer  many  vari 
eties  of  such  growths  are  swarming 
with  Evipoasca.     The  ^gg  blisters  measure  from  .7  mm.  to  .85  mm. 

The  ^gg  pockets  from  which  our  measurements  were  made  (and 
which  we  believe  to  be  those  of  E.  inali,  because  of  their  resemblance 
to  those  on  nursery    stock    from    which    E.    malt    was    reared)   were 


Flff.  8.     Fourth  or  pupal  stage  of  K. 
mah'Jvom  life,  much  enlarf^ed.  Orii^inal. 
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Fig. 4.    Kkk  blisters  of  E,  niali,  much 
enlarged.    Original. 


first  found  in  abundance  September 
23rd  upon  the  smaller  branches  of 
apple  trees  in  an  orchard  eight 
years  old,  located  next  to  an  alfalfa 
field,  which  was  very  heavily  in- 
fested with  E.  malt  during  the  sum- 
mer. Each  pocket  or  blister  con- 
tained a  single  tgg,  apparently 
fresh.  At  that  date  the  hoppers 
were  less  abundant  in  this  alfalfa 
field  than  they  had  been,  and  had 
been  growing  markedly  less 
throughout  the  latter  half  of  Sep- 
tember. This  field  was  swept  with 
a  collecting  net  as  late  as  Novem- 
ber 4th.  and  at  no  time  was  E,  malt 
found  in  abundance,  only  a  few  specimens  being  taken  at  a  sweeping. 
This  is  to  be  regarded  as  evidence  that  it  does  not  winter  in  the  adult 
or  any  other  but  the  egg  stage,  since 
none  were  found  November  4th. 

The  above  mentioned  blisters, 
containing  fall  laid  eggs,  were  found 
throughout  the  orchard  referred  to. 
but  were  apparently  most  numerous 
on  the  side  adjoining  the  alfalfa  field. 
They  were  most  plentiful  on  the  sec- 
ond and  third  year's  growth  from  the 
present,  according  to  Dr.  Franklin's  re- 
port, though  he  found  them  occasion- 
ally on  the  growth  next  to  the  present 
year's  growth  and  they  were  often 
found  to  be  rather  numerous  on  the  fifth  year's  growth  from  the  pres- 
ent.  Only  one  egg  blister  which  appeared  to  be  that  of  E.  mali  was 
found  on  last  season's  growth. 

On  November  18  a  considerable  amount  of  three-year-old  nursery 
stock  was  carefully  examined  and  measured  and  the  winter  egg  blisters 
found  upon  it.  It  was  impossible  to  distinguish  these  blisters  from 
those  found  on  the  apple  trees  in  the  orchard  by  the  alfalfa  field,  pre- 
viously described  in  detail.  On  this  nursery  stock,  however,  these 
blisters  were  considerably  more  numerous  on  next  to  the  present  year's 


F'lg.  5.  Eg»r  of  /•:.  mali,  dissected 
from  blister,  much  enlarged.  Origi- 
nal. 
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Kig.«.  Nymph  of  F,  mili  within  Its 
pouch  or  lillster,  n.uch  enlurcid.  Ojljfi- 
nal. 


growth  than  was  the  case  on  the 
trees  in  the  orchard.  This  growth 
was  as  large  (in  diameter)  on 
this  nursery  stock,  however,  as 
the  second  year's  growth  from  the 
present  was  on  the  trees  in  the  or- 
chard. 

It  should  be  noted  here  that 
Mr.  Webster  (Jour.  Econ.  Ent. 
Vol.  I,  No.  5,  p.  326)  says  that  the 
winter  Qgg  pockets  of  E,  mali 
which  he  found  **on  three-year-old 
apple  stock''  were  *'in  the  bark  on 
the  lower  portion  of  the  trees,  be- 
low the  first  branches."  This  location  of  the  ^gg  blisters  de- 
scribed by  Mr.  Webster  is  for  young  nursery  trees  of  three 
years'  growth,  precisely  the  same  j)osition  as  described  above  for 
larger  trees,  for  on  threc-ycar-old  nursery  stock  **the  lower  portion 
of  the  trees  below  the  first  branches''  would  be  the  second  year's 
growth  from  the  present.  The  positions  of  the  Qgg  blisters, 
then,  in  both  cases  have  the  same  relation  to  the  age  of  the  growth 
of  the  bark  within  which  they  were  deposited.  Distance  from  the 
ground  does  not  appear  to  have  the  influence  on  the  location  of  the 
c^g-blisters  of  this  species  which  one  might  naturally  expect.  To  be 
sure,  these  blisters  seem  to  be  somewhat  more  abundant  on  the  lower 
branches,  but  the  upper  branches  also  have  a  considerable  supply. 
Branches  at  diflFerent  heights  were  also  examined,  and  these  blisters 
were  found  as  high  as  seventeen  feet  and  three  inches  from  the  ground. 
Two  branches  over  twenty  feet  high  were  examined,  but  no  blisters 
were  found  at  that  height.  Or.ly  rarely  were  these  blisters  found  on 
large  limbs  and  trunk,  though  other  blisters,  similar  in  appearance,  but 
somewhat  larger,  were  common  on  these  portions. 

It  seems  probable  that  the  adults  of  E,  inali  choose,  for  fall  egg- 
laying,  the  particular  portions  of  the  tree  where  the  blisters  are  found 
to  be  most  numerous,  because  those  portions  bear  bark  which  is  best 
suited  to  protect  the  eggs  and  is,  at  the  same  time,  tender  enough  to 
make  oviposition  easy.  The  newest  growth  is  not  chosen,  apparently, 
either  because  its  bark  is  not  dense  enough  to  afford  satisfactory  pro- 
tection from  winter  weather,  or  because  its  more  rapid  growth  might 
crush  the  eggs.  It  is  quite  probable  that  the  old  bark  on  the  main 
limbs,  and  on  the  trunks  of  the  trees  is  too  tough  for  easy  oviposition. 
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The  egg  blisters  themselves  are  usually  very  slightly  crescentric 
in  form,  though  often  simply  elongate-oval,  and  at  one  end  of  each 
there  is  an  inconspicuous  short,  slanting  incision  or  opening,  where  the 
ovipositor  was  passed  into  the  bark  at  the  time  of  oviposition. 

The  Qgg  inside  of  these  blisters  is  not  imbedded  in  the  bark  as 
deeply  as  are  those  of  other  sj)ecies,  the  blisters  of  which  are  found 
commonly  on  apple  trees.  They  are  covered  by  the  epidermis  and 
the  corky  portion  of  the  bark,  and  only  a  thin  layer  of  cortical 
parenchyma.  The  eggs  of  the  other  species  have  a  thicker  layer  of 
cortical  parenchyma  between  them  and  the  corky  portion  of  the  outer 
bark. 

The  eggs  themselves  arc  of  about  the  same  length  as  the  pockets 
which  cover  them,  but  they  measure  sf^mcwhat  less  than  .2  mm.  in 
greatest  width.  They  are  elongate  and  nearly  circular  in  cross  section, 
slightly  curved  from  end  to  end,  of  about  equal  width  throughout  their 
length,  and  rounded  at  their  ends.  They  have  very  delicate,  transparent 
shells,  and  it  is  difficult  to  open  one  of  the  blisters  so  as  to  expose  one 
without  crushing  or  puncturing  it.  One  of  these  eggs  may  be  most 
easily  uncovered  for  examination  by  first  cutting  into  the  l:)ark  with  a 
fine  scalpel,  on  both  sides  of  the  egg  blister,  and  then  joining  these  two 
cuts  at  some  little  distance  beyond  that  end  of  the  blister  which  shows 
the  incision  of  the  ovipositor.  The  covering  of  the  bark  may  then  be 
lifted  up  from  the  egg,  beginning  at  the  place  where  the  two  cuts  are 
joined,  with  a  pair  of  tweezers. 

The  end  of  the  egg  which  is  nearest  to  the  opening  made  by  the 
ovipositor  always  protrudes  slightly  through  the  cortical  parenchyma 
covering,  and  is  cemented  to  the  under  surface  of  the  overlying  corky 
layer.  The  cortical  parenchyma  layer  will  often  rupture  very  easily 
and  allow  the  egg  to  be  pulled  away  readily  with  the  corky  layer.  Fig.  5 
shows  one  of  these  eggs  pulled  out  in  this  way,  and  still  adhering  to  the 
corky  layer. 

These  eggs,  when  first  examined,  were  filled  with  clear,  semi- 
transparent  liquid  material,  which  was  broken  up  considerably  into 
small  globules.  When  examined,  November  2nd,  many  of  them  were 
still  in  this  condition,  but  many  were  slightly  clouded  in  spots  on  the 
inside,  and  in  some  the  young  nymph,  though  still  very  small  and  shape- 
less, could  be  seen  to  have  already  taken  form.  These  nymphs  were  at 
that  time  white  in  color,  and  they  occupied  but  a  very  small  part  of  the 
interior  of  the  egg.  They  could  be  seen  to  move  slightly  now  and  then. 
Dr.  Franklin  examined  carefully  and  measured  certain  egg-blisters  on 
the  small  branches  of  elm  trees,  which  were  similarlv  located  with  re- 
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spect  to  the  new  growth  of  the  ehii.  to  what  the  apparent  egg-blisters  of 
E.  ntali  are  on  the  apple.  He  was  able  to  discover  no  diflFerence  betw-een 
these  elm  blisters  and  the  apple  blisters.  Their  measurements  w^ere  the 
same,  and  they  were  the  same  in  general  appearance.  A  number  of 
these  elm  blisters  were  opened  and  the  eggs  which  they  contained  were 
like  those  in  the  apple  blisters.  These  blisters  on  the  elm  were  much 
less  numerous  than  those  on  the  apple  branches.  It  seems  probable 
that  these  elm  blisters  are  blisters  of  E.  wait,  or  of  some  closely  allied 
form.  The  fact  that  the  elm  and  the  api>le  are  not  closely  related 
plants,  argues,  of  course,  against  this  view,  but  it  is  quite  possible 
that  the  character  of  the  bark  which  a  tree  bears  on  its  small  branches 
may  have  more  to  do  with  this  matter  than  does  the  relationship  of 
the  species.  rVanklin  examined  a  considerable  number  of  other  kinds 
of  trees  and  shrubs,  but  found  no  blisters  on  any  of  them  which  resem- 
bled these,  which  appear  t(^  be  those  of  /:.  inali,  though  egg-blisters  of 
other  vSpecies  were  found  in  abundance.  These,  however,  could  be 
easily  distinguished  by  their  size,  shajie,  depth  in  the  bark,  and  general 
appearance.  Among  the  trees  and  shrubs  thus  examined  for  these 
blisters  were  plum,  poplar  (two  species),  willow  (two  species),  sugar 
maple,  soft  maple,  mountain  ash,  white  birch,  hackberry.  boxelder, 
elderberry,  g(X)seberry,  currant,  oak,  cherry,  hawthorne,  cornus,  lilac, 
spruce,  pine  (white),  and  cedar. 

The  Summer  Egg:  Xymi)hs  found  emerging  from  ]}etiole  of 
clover,  Fig.  7  colored  [)late,  and  from  jDCtiole  of  apple,  indicate  two 
places  of  oviposition  during  the  summer  season,  h'rom  the  large 
variety  of  food  plants  upon  which  it  is  found  abundantly  in  summer, 
it  would  seem  as  though  it  must  oviposit  ui)on  a  great  variety  of 
growths. 

We  sectioned  clover  leaf  petioles  in  August  in  looking  for  the 
eggs.  We  found  the  inner  tissue  broken,  and  appearing  as  though 
the  egg  had  been  placed  longitudinally  in  about  the  center  of  the 
petiole.  After  the  emergence  of  the  nymph  the  hole  which  affords 
it  exit  closes,  and  leaves  only  a  narrow  horizontal  slit,  barely  notice- 
able. Dahlias  examined  September  30th  had  adults  and  nymphs  upoii 
stem  and  petiole.  Minute  slit-like  scars  were  also  found  on  these 
plants.  In  this  connection  it  is  interesting  to  note  Mr.  Ainslie's  ob- 
servations in  1907,  which  tally  with  those  made  this  year. 

"On  the  petioles  of  a  very  few  of  the  leaves  (apple)  something 
appeared  to  be  the  matter.  This  took  the  form  of  a  small,  discolored 
pore  on  the  petiole  of  the  leaf.  In  one  or  two  this  pore  was  open, 
but  in  the  others  it  was  closed  and  was  evident  from  a  slight  discolora- 
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tion  of  the  bark  around  it.  The  pore,  when  open,  was  elliptical,  ana 
always  had  its  long  axis  parallel  with  the  petiole.  The  opening  was  a 
scant  .5  mm.  long.  The  bark  was  slightly  raised  in  the  neighborhood, 
and  of  a  darker  shade  as  if  diseased.  The  whole  thing  was  barely 
visible  to  the  naked  eye.  The  enlargement  was  very  slight,  and  in 
most  of  those  seen,  was  on  the  side  of  the  petiole,  neither  above  nor 
below,  and  usually  on  the  half  nearest  the  blade  ol  the  leaf.  I  found 
a  single  one  which  was  very  small  and  seemingly  imperfect,  about 
half  way  out  the  blade  on  the  under  side  of  the  midrib.  Upon  dis- 
section I  was  not  able  to  make  out  anything  definitely,  but  thought  I 
saw  traces  of  some  foreign  body  in  the  plant  tissue.  I  examined  sev- 
eral buckwheat  plants  rather  thoroughly,  and  found  a  couple  of  similar 
looking  places  on  the  petioles." 

Number  of  Broods:  There  are  surely  two  broods  of  Emf>oasca 
mali  during  the  season  in  Minnesota,  and  almost  certainly  three.  It 
is  easy  to  define  the  first  two  broods,  which  are  fairly  well  separated. 
Allowing  forty  days  for  each  cycle,  which  seems  a  fair  estimate  from 
the  data  we  have  at  hand,  and  bearing  in  mind  that  they  first  appear 
about  May  25th  (1907),  or  soon  after  the  leaves  open,  we  would 
have,  in  round  numbers,  one  hundred  and  twenty  days,  to  September 
25th  (at  about  which  time  adults  grew  appreciably  less  in  numbers), 
permitting  of  three  such  cycles. 

Field  Observations  in  1907 :  The  first  appearance  of  the  young 
leaf  hoppers  was  on  May  25th,  when  Webster  found  newly  hatchea 
n>-mphs  on  leaves  of  three-year-old  apple  stock  in  a  nursery  at  Albert 
Lea.  A  thorough  search  May  20th  at  this  place  failed  to  reveal  any 
of  the  nymphs,  but  they  were  found  fairly  numerous  at  this  latter 
date.  The  leaves  of  apple  stock  were  less  than  two  inches  long  at 
this  time,  the  average  length  being  one  inch.  It  would  be  safe  to 
say  that  the  young  hatch  about  two  weeks  after  the  buds  burst.  Only 
one  specimen  was  then  found  on  the  two-year-old  stock,  the  majority 
appearing  on  the  older  stock. 

First  brood  of  adult  hoppers  were  first  seen  outside  at  Owatonna 
on  June  19th,  on  apple,  elm,  maple  and  boxelder.    At  this  date  young 
hoppers  were  also  found,  but  only  on  the  apple.    Specimens  of  adults 
were  taken  on  European  birch,  cut-leaf  birch  and  plum  on  June  20th 
at  Owatonna,  but  no  nymphs  were  found  on  these  trees.     On  July 
1st,  young  (of  the  second  brood  possibly)  were  very  common  at  Owa- 
tonna, the  majority  of  nymphs  being  in  the  second  nymphal  stage.    On 
July  14th,  at  Albert  Lea,  Webster  found  hoppers  very  numerous,  those 
in  the  last  nymphal  stage  by  far  the  most  common.     All  stages  were 
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represented.  ho\ve\er.  and  from  ihi>  time  on  until  the  end  of  the 
season  no  definite  obser\ations  were  obtained  in  regard  to  the  number 
of  broods. 

On  July  16ih  young  lintpoasca  were  found  feeding  on  quack  grasb, 
Agropyron  re  pens  ai  Albert  Lea.  and  also  on  the  same  grass  at  Fari- 
bault August  30th.  Young  hoppers  were  found  very  late  in  the  season. 
On  September  3r(l  newly  haiche^l  nymphs  were  found  on  apple  stock 
on  yearling  as  well  as  three  an«I  nair  year  stock  in  a  nurser}'  at  Fari- 
bault, and  they  were  fnund  at  a  still  later  date  (Sept.  19)  at  Albert 
Lea. 


V\ii.  s.    Alfalfa,  cm  rlpht.  normal;  on  left  injured  by  K.  mali. 

Field  Observations  in  1908:  May  ^')tli,  Albert  Lea:  No  yoimg 
hoppers  on  leaves  of  apple. 

A  i)romineiit  nursery  man  made  the  follow- ing  comment  during 
this  visit  at  Albert  Lea:  The  leaf  hopper  retards  the  growth  of 
nursery  stock,  and,  if  it  were  not  for  the  hoppers,  apple  trees  could 
be  marketed  at  three  years  instead  of  four.  The  trade  requires  a  tree 
between  five  and  six  feet  high. 

May  28th :     St.  Anthony  Park :     Found  in  all  stages  upon  apple. 

June  1st,  Owatonna :  llmpoasca  present  in  all  stages  in  apple 
orchard  and  on  apple  stock  in  nursery.    But  few^  adults. 
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June  18th,  St.  Anthony  Park :  Leaf  hoppers  present  in  all  stages 
on  boxelder,  but  most  numerous  in  first  and  second  stages,  indi- 
cating probably  that  the  second  brood  had  just  hatched.  No  eggs 
found  at  this  date;  they  are  probably  laid  by  the  aduts  of  the  first 
brood  inside  the  tissues  of  the  new  and  tender  growth. 

June  26th,  Monticello:  Hoppers  present  on  boxelder  in  first, 
second  and  third  larval  stages.  Second  stage  rather  numerous  on  box- 
elder.     Not  found  on  choke  cherry,  wild  plum  nor  hazel. 

June  28th,  St.  Anthony  Park:  In  third,  fourth  and  fifth  stages 
on  apple.    Not  found  on  plum. 

June  29th,  Red  Wing :  Adults  and  all  nymphal  stages  present  on 
elm  and  boxelder,  many  being  in  first  stage. 

July  6th,  Albert  Lea:  Apple  slock  that  will  be  three  years  old 
this  fall  examined,  and  also  one-year-old  stock.  Leaf  hoppers  found  to 
be  more  numerous  in  sheltered  places. 

July  6th:  Nymphs  on  choke  cherry,  sumac,  bur-oak,  thorn- 
apple,  and  maple.  Not  found  on  hazel,  though  search  was  made  for 
them. 

July  18th,  St.  Anthony  Park:  Adults  rather  numerous  on  the 
under  side  of  the  leaves  of  corn. 

July  20th :  Nymphs  of  all  stages,  and  adults  very  plentiful  on 
^weet  clover,  which  was  in  bloom  on  this  date.  Adults  very  numerous 
<>n  new  leaves  of  black  oak.  One  adult  found  on  hazel,  and  both 
young  and  adults  on  blackberry. 

July  22nd:  All  stages  present  on  sugar  beets  in  small  numbers. 
AH  stages  abundant  on  beans ;  all  stages  found  on  basswood.  Many 
adults  and  all  stages  of  young  on  boxelder.  All  of  these  adults  were 
probably  adults  of  the  second  generation,  and  undoubtedly  there  are 
three  or  more  generation  in  a  season. 

July  23rd:  Adults  on  syringa,  snowball,  carragana.  Adults  and 
young  on  Physocarpus  opulifoHus.  Adults  and  young  in  all  stages  on 
blackberry;  a  few  adults  on  raspberries. 

July  24th,  Olivia :    Adults  on  corn  in  small  numbers.    No  nymphs. 
July  26th,  Ortonville :    Searched  for  on  ash,  elm  and  sumac  with- 
out success.    Adults  and  young  present  in  small  numbers  on  boxelder. 
July  29th.  Hallock :     Abundant  in  all  stages,  boxelder  leaves  badly 
curled. 

August  12th:  Adults  abundant  and  nymphs  scarce  on  raspberry; 
present  in  all  stages  on  blackberry,  also  on  rhubarb,  hemp,  potato, 
sugar  beets,  and  very  abundant  on  beans  and  alfalfa.     As  a  result  of 
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their  attack  on  the  two  latter  plants,  the  leaves  curled  badly,  and  many 
turned  white. 

In  order  to  kill  the  large  proportion  of  the  first  brood,  before 
eggs>  are  laid  for  the  second,  it  would  seem  to  be  advisable  to  collect 
them  with  some  form  of  hopper  dozer,  sticky  shields  for  instance,  ever>' 
day  for  about  a  week,  at  the  time  when  they  first  appear. 

From  work  with  contact  sprays  at  this  time,  it  does  not  seem  at 
all  desirable  to  use  kerosene  emulsion.  We  are  becoming  more  and 
more  convinced  that  kerosene  in  any  form  is  not  a  safe  agent  for  the 
general  public  to  use  against  insects. 

It  might  be  a  desirable  thing,  in  view  of  the  fact  that  leaf  hoppers 
are  found  on  old  orchard  trees,  to  grow    nurser>'    stock,    wherever 
possible,  at  some  distance  from  ai)ple  orchards,  so  that  the  nursery 
stock  may  not   have  to  endure  heavy  annual  infestation  from  these 
old   trees.      In   other  words,   from  our  observations  in   the  past  two 
years,  it  seems  probable  that   the  leaf  hopper,  when  it  occurs  upon 
annual  growths  in  the  o])en  fields,  is  entirely  killed  out  by  the  cold 
weather  in  the  winter,  and  that  each  year's  infestation   starts  from 
trees  or  shrubbery  possibly,  mainly   from  ai)i)le  trees.      Hence,  it  is 
possible  that  young  apple  stock,  if  isolated  from  other  trees,  w^ould 
not  suffer  as  much  as  if  close  to  orchards,  and  it  is  further  probable 
that  if  such  nursery  stock  is  s])raye(l  with  Bordeaux  mixture  between- 
the  middle  and  latter  i)art  of  August,  the  spray  will  act  as  more  or  less 
of  a  repellant,  and  help  to  keep  the  hopper  away. 

SPRAYING  EXPERIMENTS  AGAINST  LEAF  HOPPERS. 

l£xi)erimental  work  against  the  apple  leaf  hopper  in  1907  was  car- 
ried on  at  Albert  Lea  and  at  Owatontia.  The  greater  j)art  of  the  work 
was  (lone  at  Albert  Lea,  since  the  leaf  ho|)])er  was  more  abundant  at 
that  place  than  at  Owatonna.  A  Wallace  Junior  Power  sprayer  was 
used  in  both  of  these  nurseries,  the  one  at  Owatonna  having  been  pur- 
chased by  this  department  especially  for  the  i)urpose  of  carrying  on 
experimental  spraying.  The  machine  at  Albert  Lea  was  the  property 
of  a  commercial  nursery  at  that  place.  Both  sprayers  were  built  with 
a  two  and  one-half  foot  track,  enabhng  the  whole  machine  to  pass 
between  the  rows  of  the  apple  stock  to  be  sprayed.  In  the  machine  at 
Albert  Lea  the  nozzles  were  placed  along  two  arched  rods  in  the 
rear  of  the  machine,  thus  allowing  the  spray  to  be  thrown  on  both 
sides  of  the  two  rows  at  the  same  time.  (;)wing  to  the  fact  that  older 
and  higher  trees  were  sprayed  at  Owatonna,  the  use  of  the  arched 
rods  was  impractical.     Only  straight  rods  were  used  on  these  higher 
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trees,  necessitating  driving  the  machine  in  every  row.  On  account 
of  the  varying  width  of  the  rows,  and  the  irregular  growth  of  the 
trees  of  some  varieties,  a  few  trees  were  scraped  by  the  machine, 
more  particularly  in  the  older  stock  at  Ow^atonna  than  in  the  three- 
year-old  stock  at  the  other  nursery.  Fine  Verniorel  nozzles  were  used 
on  both  machines,  and  the  spray  thrown  as  much  as  possible  from 
below,  so  as  to  strike  the  under  sides  of  the  leaves. 

Kerosene  emulsion  in  different  proportions,  fish  oil  soap,  tobacco 
water  and  resin  wash  were  the  different  sprays  used  in  the  experi- 
mental work.  At  Owatonna  kerosene  emulsion  only  was  used.  The 
other  sprays  were  applied  at  Albert  Lea. 

Kerosene  Emulsion:  Kerosene  emulsion  was  made  after  the 
following  formula :  2  gals,  of  kerosene,  1  gal.  of  water,  and  12  oz.  or 
Lenox  soap.  This  stock  solution  was  diluted  to  different  proportions. 
A  5^c  solution  was  sj)rayed  up<^n  ap])le  stock  at  the  Wedge  nursery 
June  14th,  but  this  strength  was  found  far  too  weak  to  be  effective, 
only  about  10%  of  the  total  number  <^f  young  hoppers  being  killed  by 
it.  On  June  17lh  and  18th  a  7j^%  solution  of  emulsion  was  used. 
In  one  case  35%  and  in  another  75%  of  the  nymphs  on  the  trees  were 
killed. 

A  10%  solution  of  emulsion  was  used  at  Albert  Lea  on  the  same 
date,  resulting  in  killing  46%^  in  one  case  and  61%  in  another.  A 
10%  solution  of  kerosene  emulsion  was  also  used  at  Owatonna  with 
success.  Two  sprayings  were  made,  the  first  June  19th,  and  the  second 
July  18th.  The  counts  which  were  made  at  Owatonna  showed  a 
higher  percentage  in  the  number  of  nymphs  killed  than  at  Albert  Lea 
for  the  same  strength  of  solution,  but  so  few  trees  were  counted  in 
the  Owatonna  experiment  that  the  data  are  not  sufficient  to  base  a  very 
definite  percentage  ui)on.  Wtv  many  of  the  nymjihs  were  in  the 
older  stages  at  this  time,  and  very  active,  so  that  counts  would  be 
subject  to  considerable  error. 

Fish  Oil  Soap:  Fish  oil  soap  was  used  at  Albert  Lea  on  July 
17th  at  the  rate  of  1  lb.  of  soap  to  10  gals,  of  water.  The  soap  was 
first  boiled  in  a  large  kettle,  adding  water  to  assist  in  dissolving.  The 
heavy  soap  solution  was  then  i)oured  into  a  large  spray  pump,  and 
water  added  so  as  to  make  the  proper  proportion  of  1  lb.  soap  to  10 
gals,  water.  At  this  time  the  leaves  at  the  top  of  the  trees  were  badly 
curled  by  the  leaf  hopper,  and  the  fine  spray  could  not  penetrate  those 
curled  leaves  so  as  to  kill  the  hoppers  within.  A  large  number  of 
nymphs  escaped  injury  on  account  of  being  hidden  in  these  curled 
leaves.    Where  fairly  hit  with  this  spray  both  adults  and  nymphs  were 
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killrd.  Tlu"  sides  and  top  of  the  Wallace  sprayer  were  covered  with 
dead  hoppers,  the  fjreatcr  proportion  of  which  were  adults,  and  but 
few  tiymphs.  The  soaj)  sohition  gave,  as  near  as  could  be  determined, 
praetieally  the  same  Iniiefit  as  the  10%  kerosene  emulsion  solution. 

Tobacco-soap  Solution :  Twelve  pounds  of  tobacco  stems  were 
!iterp(<l  in  \2  ^als.  of  water  for  an  hour  and  a  half,  and  five  bars 
((4)  o/. )  of  Lenox  soaj)  were  added.  The  soap  was  allowed  to  dis- 
solve-, and  enniij^di  water  added  to  make  fifty  gals,  of  the  solution. 
This  was  a|)plied  to  the  ai)i)]e  stock  with  the  Wallace  Power  sprayer. 
The  same  tliflieidty  was  experienced  in  this  case  as  in  the  case  of  the 
fish  oil  snap,  namely  that  of  hitting  the  hoppers  in  the  curled  leaves. 
Where  hit  y<Mmg  hc>pi)ers  were  killed,  but  the  spray  had  little  or  no 
rff<'<l  npnii  ilie  adtilts.  ('nm|)ared  with  fish  oil  soap,  and  the  kerosene 
rmidsicm  spray,  the  tobacco  soaj)  sohition  was  considerably  less 
effective  than  either  of  the  other  two. 

HeHin  Wash:  This  wash  was  made  as  follows:  Eight  lbs.  of 
resin  and  h  lbs.  of  common  washing  soap  were  boiled  in  two  gals,  of 
water  for  nearly  two  honrs.  After  boiling,  the  mixture  was  diluted 
to  about  10  i^als.  It  was  then  ])()iired  into  the  sprayer  tank,  and  70 
gals,  more  water  were  added,  thus  making  the  proportion  of  1  gal.  of 
the  slock  s(»lntion  to  7  gals,  of  water. 

An  atlem|)t  was  made  to  s])ray  this  solution  upon  apple  stock 
with  the  Wallace  Power  sprayer.  The  resin,  however,  adhered  to  tite 
sides  of  the  ptnnp  cylinder,  forcing  the  plunger  to  work  with  gttti 
difficulty,  and  giving  insufficient  pressure  with  which  to  spray.  FinaSjf 
the  attempt  to  spray  with  this  mixture  had  to  be  abandoned,  Ott 
those  trees  where  it  was  applied  the  resin  wash  covered  the  leavvjt 
thoroughly,  with  the  except icMi  of  the  curled  leaves  in  the  tops  of  fhe 
trees.  The  wash  was  effective  when  touching  nymphs  on  uncurled 
leaves.  As  far  as  c(nild  be  determined,  there  was  no  effect  upon  adult 
hopj)ers. 

STICKY  SHIELDS. 

These  have  been  userl  in  New  York  and  elsewhere  against  the 
Grape  Leaf  Hoi)per,  and  a  trial  was  made  with  them  at  Owatonna 
in  1907. 

A  light  frame  was  made  3  by  4  feet  with  a  handle,  and  covered 
with  heavy  cloth;  the  cloth  was  then  covered  with  O.  &  W.  Thum's 
Tree  Tanglefoot,  a  one-pound  jar  making  a  heavy  coating  to  within 
two  inches  of  the  edges  of  the  frame.     This  grade  of  tanglefoot  is 
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rather  stiff  in  consistency,  and  a  thinner  grade  could  have  been  used 
and  covered  more  surface.  One  man  held  the  frame  by  the  handles, 
walking  down  one  side  of  the  row  of  trees,  while  the  other  jarred 
the  trees  from  the  other  side.  A  gentle  breeze  was  blowing  at  nearly 
right  angles  with  the  rows,  and  the  shield  was  used  on  the  side  facing 
the  wind.  The  hoppers  left  the  trees  in  swarms  when  jarred,  and 
flew  with  the  wind  and  downward,  the  greater  part  of  them  being 
caught  by  the  tanglefoot  on  the  sticky  shield.     On  account  of  the  fact 
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that  the  hoppers  flew  downward,  more  were  caught  on  the  lower  side 
of  the  frame  than  on  the  other.  Two  men,  in  working  for  ten  min- 
utes, covered  two  hundred  and  ninety  feet  in  a  row  of  five-year-old 
apple  stock,  and  an  actual  count  of  the  number  of  leaf  hoppers  on  the 
frame  caught  in  ten  minutes'  work  was  3,221,  on  a  surface  3  by  4  feet. 
Abom  95%  of  these  were  adults. 

This  expcnmcnt  was  made  at  Owatonna  the  19th  day  of  July, 
when  most  of  the  hoppers  on  the  trees  were  achilts.  Doubtless  such 
a  time  would  be  the  best  to  make  use  of  die  sticky  shields,  but  a 
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month  earlier  would  have  caught  the  adults  of  the  first  brood.  If 
used  at  a  time  when  the  first  brood  hoppers  are  on  the  trees,  or  at 
any  time,  in  fact,  when  the  winged  hoppers  are  most  numerous,  it 
seems  that  the  shields  can  be  practicable.  The  work  is  slow,  and 
necessitates  careful  treatment,  but  is  certainly  effective. 

WORK  WITH  A  HOPPERDOZER. 

In  July,  1908,  alfalfa  on  experimental  plots  at  the  Station  was 
being  badly  injured  by  leaf  hoppers  of  this  species.  The  insects  were 
in  all  stages,  and  were  so  numerous  upon  these  plants  that  they  flew 


one 
ickncss 
galvanized 
S)     iron 


one  thickness  galvanized  iron 

Fl«.  10.     Diagram  of  pan  of  hopperdozer  used  in  190H. 

up  in  clouds  when  the  plants  were  disturbed.  Previously,  and  not 
under  the  direction  of  this  Division,  these  plants  had  been  sprayed 
with  kerosene  emulsion,  with  disastrous  results  as  far  as  the  plants 
were  concerned.     About  August  11th  a  hopperdozer  was  made  frotn 
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the  plans  below,  particularly  to  save  this  alfalfa,  but  since  the  idea 
appears  to  be  a  good  one,  and  one  which  will  suggest  something  similar 
or  better,  not  only  for  experiment  station  work  on  trial  plots,  but  on 
a  commercial  scale,  where  low  growing  plants,  which  grow  in  rows, 
are  affected,  we  go  into  some  detail  regarding  its  construction,  and 
illustrate  fully  the  method  of  its  use.  As  a  result  of  employing  it  once, 
fully  fifty  per  cent  of  the  hoppers  on  these  plots  were  killed. 

The  hopper  dozer  above  referred  to  was  made  of  two  parts,  the 
lower  of  these  parts  consisting  of  a  U-shaped  pan  and  of  one  thick- 


FiK.  II.     Pan. 

ness  of  galvanized  iron.  The  edges  of  this  pan  were  two  inches 
high.  A  one-inch  board,  five  inches  wide,  was  nailed  on  to  each  side 
of  the  pan  to  serve  as  a  runner,  and  a  similar  board  two  inches  wide 
was  nailed  to  the  back.  The  tops  of  these  boards  were  all  even  with 
the  edge  of  the  pan  all  the  way  around.  A  stout  cord  was  attached 
to  the  front  end  of  each  runner  with  which  to  draw  the  apparatus. 

The  upper  portion  (see  Figs.  12  and  13)  of  the  hopper  dozer 
was  made  up  of  a  frame  work  consisting  of  four  two-foot  corner  posts, 
held  together  by  pieces  nailed  on  top,  and  similar  pieces  nailed  on 
the  sides  and  ends  about  three  inches  from  the  bottom.  This  frame 
was  covered  with  canvas. 
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This  Upper  portion  c^f  the  hop])er(iozer  was  so  constructed  that  the 
lower  ends  of  the  corner  posts  of  the  frame  set  down  snugly  into  the 
corners  of  the  pan,  and  the  pieces  which  were  nailed  around  the  sides 
of  the  lower  part  of  the  frame  fitted  closely  against  the  upper  edge  of 
the  pan,  thus  forming  a  closed  box  when  the  upper  and  lower  por- 
tions of  the  hopper  were  put  together,  except  that  the  canvas  on  the 


Fljr.  12     Frame  of  hopperdozer. 

front  side  of  the  upper  portion  did  not  reach  clear  across,  but  gspptd 
in  the  middle  to  allow  for  the  passage  of  plants  through  the  hopper. 
This  hopper  was  designed  by  Mr.  R.  A.  Vickery  primarily  for  use 
against  Eynpoasca  mali  on  experimental  rows  of  alfalfa,  but  there 
seems  to  be  no  reason  why  it  could  not  be  used  for  bush  beans  as  well, 
or  for  any  other  kind  of  low  plant  grown  in  row^s,  which  may  become 
seriously  infested  wnth  Rmpoosca,  or  any  other  similar  leaf  hopper, 
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It  has  proved  to  be  a  fairly  successful  form  of  hopper  dozer  in  the 
experiments  in  which  it  was  used  on  the  alfalfa. 


Fig.  i:{.    Front  view  of  lioppcMclo/er. 


Vlg.  14.    Dozer  ready  for  use  on  alfalfa  plots. 


,]i)  THE   APPLE   LEAF    HOPPEK 

Before  being  used,  crude  petroleum  was  put  into  the  pan,  and  the 
tanvas  covering  of  the  upper  portion  was  also  soaked  with  it.  It  was 
then  dragged  along  over  the  plants  in  the  rows,  the  plants  all  passing 
in  at  the  middle  of  the  front  side  of  the  hopper,  and  into  the  U-shaped 
recess  in  the  front  of  the  pan.  against  the  inner  end  of  which  they 
struck  with  some  force,  jarring  the  insects  off  into  the  petroleum  in 
the  pan. 

It  seems  pn^bahle,  from  our  experience,  that  this  hopper  dozer 
might  be  improved  by  reducing  the  abruptness  of  the  corner  where  the 
galvanized  iron  is  turned  up  at  the  inner  end  of  the  U-shaped  recess, 
thus  making  the  h()])pcr(l()zer  less  liable  to  break  over  or  injure  plants. 


GRASSHOPPERS. 

During  the  season  just  closing  very  many  complaints  of  grass- 
hopper ravages  have  reached  us.     They  have  been  injurious  in  Otter 
Tail  County   (always  a  grasshopper  county  when  the  insects  are  in 
special  evidence)  about  Fergus  Falls.  Perham  and  other  towns :  near 
Hendrum,  near  Lindstrom,  about  Wadena,  at  Clear  Lake,  Litchfield, 
St.  Cloud,  Oak  Grove,  Swan  Lake,  Zimmerman  and  North  Branch, 
representing,  in  addition  to  Otter  Tail,  the  counties  of  Norman,  Chi- 
sago, Sherburne,  Wadena,  Anoka,  Meeker  and  Stearns.    These,  so  far 
as  seen,  were  native  forms,  but  some  varieties  of  native  forms  may  be 
exceedingly  destructive  when  present  in  large  numbers,  as  they  have 
been  this  year.     The  Rocky  Mountain  Locust  or  grasshopper  was  not 
reported.     The  species  sent  to  us  for  examination  and  identification 
were  the   Red-legged   locust,  the  Two-striped  Locust,  the    Pellucid 
Locust  and  the  Lesser  Migratory  Locust,  the  latter  being  a  close  cousin 
to  the  Rocky  Mountain  form,  and  doing  considerable  injury  a  few 
years  ago  both  in  Otter  Tail  County  and  in  the  northwestern  part 
M  the  state.     The  clover  crops  of  A.  Byson,    J.    W.    Miller,    John 
Plantcnberg,  Anton  Lubesmeier,  near  St.  Cloud,  and  the  same  crop 
on  the  ground   of    William    Weyrauch,     Stephen    Hinkemeier    and 
Joseph   Hinkemeier.  of   Clearwater;  Alphonse    Fisher,   John    Mauer, 
Peter  Puetz.  Jos.  Braun,  of  Sauk  Rapids,  and  Fred  Meyer,  of  Soutn 
Haven,  were  partially  or  entirely  lost.     In  other  localities  it  was  either 
clover,  alfalfa  or  pasture  land  which  suffered. 

On  August  18th,  1908,  Mr.  Ruggles  was  sent  to  St.  Cloud  in 
response  to  complaints  received  from  that  place,  and  visited  W.  S. 
and  Roy  McConnell.  It  had  been  reported  that  grasshoppers  were 
eating  and  destroying  fields  of  clover  which  were  being  saved  for 
seed.  In  company  with  Mr.  \\^  S.  McConnell  he  drove  around  the 
country  for  three  hours,  and  many  farms  southwest  of  St.  Cloud 
were  visited.  The  hoppers  were  extremely  abundant,  and  in  many 
cases  the  heads  of  clover  had  been  eaten  off  entirely,  so  that  ab- 
solutely no  seed  was  left.  From  what  they  said  it  would  appear 
that  .several  hundred  acres  were  destroyed  in  this  manner.  About 
two  weeks  previous  to  this  date  Mr.  McConnell  had  used  the 
Griddle  Mixture,  and  on  this  date  one  could  find  manv  dead  bodies 
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of  the  insects.  Evidently,  however,  the  Criddle  Mixture  had  not 
been  used  early  enough,  for  hundreds  of  live  hoppers  were  seen  to 
every  one  dead.  The  principal  species  seen  were  Melanopus  femur- 
ruhrum  and  M.  bivitattiis. 

A  few  reports  have  reached  us  of  their  depredations  on  grain 
this  season,  and  all  Minnesotans  know  what  ruin  they  can  work  upon 
wheat  and  other  cereals  when  they  are  present  in  large  numbers.  In 
order  to  prevent  a  possible  injurious  attack  upon  our  grains  next 
year,  we  take  this  opportunity  to  urge  upon  farmers  visited  by  them 
this  year  to  take  certain  measures  to  protect  their  next  year's  crop. 


F'ig.  16.    Hopperdozer  for  grasshoppers  with  partitions.    After  Rlley. 

Preventing  Hatching  by  Fall  Plowing:  (irasshoppers  lay  their 
eggs  in  the  surface  of  the  soil  (stubble,  pastures,  fields,  roadsides, 
etc.)  to  a  depth  of  about  one  inch.  Their  eggs  are  laid  in  a  pocket 
made  by  the  female,  and  the  young  hoppers,  upon  hatching,  climb  up 
to  the  surface  and  into  the  open  air.  It  has  been  found  that  he 
always  instinctively  crawls  up,  even  though  the  pocket  be  turned  up- 
side down,  and  manifestly  if  he  crawls  up  when  the  pocket  is  up- 
side down,  he  reaches  the  end  of  the  pocket,  cannot  get  out,  and  dies. 
Plowing  turns  the  pockets  upside  down,  and  if  co-operation  among 
neighboring  farmers  is  practiced,  is  the  best  method  available  for 
controlling  the  grasshopper  situation.  This  plowing  should  not  take 
place  until  all  egg-laying  is  finished,  and  is  preferably  done  in  the 
fall,  though  it  might  be  done,  when  necessary,  in  the  early  spring, 
not  later  than  May  10th  or  15th,  for  grasshoppers  are  apt  to  issue  in 
normal  years  in  May  or  early  in  June.  Further,  the  plowing  of  land 
in  tillage  is  not  alone  sufficient,  if  eggs  are  known  to  exist  in  danger- 
ous numbers  elsewhere.  Any  land  known  to  harbor  eggs  in  quantity 
is  a  menace  until  it  is  plowed.  Manifestly,  for  one  man  to  plow  while 
his  neighbor  leaves  untouched  egg-infested  land  on  his  side  of  the 
fence,  is  labor  wasted,  and  for  evident  reasons. 
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To  Save  a  Valuable  Crop  When  Hoppers  Are  First  Hatching: 

.et  us  suppose  that  a  farmer  who  has  a  fine  stand  of  grain,  or  other 
rops,  notes  during  the  early  summer  that  very  small  hoppers,  just 
latched,  are  appearing  in  enormous  numbers  in  a  pasture  adjoining, 
r  near  his  wheat  field.  He  is  alarmed,  and  reasonably  so,  for  the 
afety  of  his  near-by  crop.  The  method  of  procedure  in  this  case  is 
o  plow  the  dangerous  field  where  the  hoppers  are  hatching,  beginning 
t  the  extreme  edge  and  working  toward  the  center.  This  buries 
nany  of  the  pests,  and,  by  turning  the  grass  under,  starves  nearly  or 
[uite  all  of  the  others  before  they  are  able  to  reach  the  edge  of  the 
reated  field. 

Placing  a  strip  of  plowed  land  between  a  crop  and  an  advancing 
army  of  quite  young  hoppers  will  sometimes  turn  their  march  and 
prevent  loss.  Sowing  a  strip  of  rye  around  the  edge  of  a  wheat  field 
is  claimed  to  be  a  simple  way  to  keep  grasshoppers  at  the  €(]ge  of  the 
field.  The  rye  grows  more  rapidly  than  the  wheat,  and  will  stand  much 
"eating  down."  This  keeps  the  locusts  in  a  comparatively  narrow 
area  where  they  can  be  easily  handled.  It  may  be  said  here  that  the 
niethod  of  letting  the  land  lie  fallow  encourages  the  grasshopper  evil. 


Fiff.  16.    Hopperdozer  for  grasshoppers  with  three  runners. 

The  accompanying  cuts  illustrate  very  well  the  structure  and 
'Mhod  of  using  hopperdozers.  They  are  made  of  sheet  iron  or 
galvanized  iron.  The  front  cc]gc  of  the  horizontal  portion  is  turned 
^'I>  about  two  inches.  The  comers  are  riveted.  TTpon  the  rear  is 
ittichcd  vertically  a  light  wooden  frame,  which  is  later  covered  with 
canvas.  An  ordinary  sized  hopperdozer  is  about  eij^ht  feet  long, 
and  before  the  above  mentioned  wooden  frame  is  attached  resembles 
a  shallow  pan.  Runners  (about  three  to  a  dozer),  turned  uj)  slightly 
>n  front,  are  crudely  made  of  pieces  of  sapling  or  board.  The  front 
^ds  of  these  are  fastened  to  a  crosspiece,  to  each  end  of  which  rope 
's  attached.  These  ropes  in  front  arc  fastened  to  a  single-tree.  The 
|«n  may  or  may  not  be  divided  into  compartments,  the  latter  ])revent- 
^"g  in  a  measure  the  swashing  about  and  loss  of  the  liquid,  and  are 
I'articularly  desirable  on  uneven  ground. 
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When  wanted  for  use,  a  little  water  is  placed  in  pan,  and  thrown 
against  the  canvas  covered  frame.  The  latter  is  then  drenched  with 
kerosene,  and  about  a  quart  or  less  is  poured  on  the  water  in  the 
pan.  The  farmer  then  drives  this  back  and  forth  over  fields  of  young 
grain  which  is  being  eaten,  and  many  of  the  hoppers  jump  either 
against  the  canvas  back,  or  directly  into  the  pan.     Many  jump  out 


Klsf.  19.    common  Red-legged  locust  or  trrasshopper.  M.frmurrubrum.    After  Riley. 

again,  but  only  to  die  later,  as  one  slight  touch  of  kerosene  is  all  that 
is  needed  to  kill  the  insect.  Wherever  the  ground  is  level  and  free 
from  stones,  it  is  possible  to  join  two,  three  or  four  hopperdozers 
together  by  means  of  ropes,  thus  making  a  very  long  pan.  Do  not 
use  too  much  kerosene,  and  avoid  spilling  it,  since  it  is  destructive  to 
plant  life.  The  work  is  best  done  when  the  day  is  bright  and  warm. 
Hopperdozers,  however,  are  but  a  makeshift.    They  are  of  little 

or  no  value  when  the  hoppers  arc  fully  winged.  Sometimes  many 
bushels  of  these  young  pests  are  destroyed  in  this  way  and  a  crop  is 
saved,  but  in  view  of  the  labor  and  time  involved  in  this  process,  we 
look  upon  fall  plowing  of  infested  land  as  the  best  remedy.  Fall 
plowing  is  far  better  than  plowing  in  the  spring,  since  it  allows  the 
rain  and  snow  to  compact  the  ground,  ir.suring  the  death  of  the  con- 
fined insects. 

The  state  has  provided  an  emergency  fund  to  be  used  by  the  State 
Entomologist  in  fighting  grasshoppers,  from  which,  when  necessary, 
in  a  bad  grasshop|)er  year,  he  can  furnish  kerosene  oil  in  limited  quan- 
tities to  farmers  who  own  hopperdozers.   TVc  method  to  he  followed 


Fig.  20.    Lessor  migratory  locust  or  grnsshopper,  ^f.  fiilatih. 

in  securing  the  oil  is  as  follows:  b'irst  procure  a  ht)j)per(lozer,  then 
obtain  from  your  county  commissioner  an  order  for  oil  upon  some 
dealer  in  your  neighborhood.  Orders  in  blank  form  may  be  issued 
from  this  office  to  the  commissioners.  Upon  presentation  of  this 
order  at  the  store,  oil  will  be  furnished  you.  the  dealer  keeping  y(mr 
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receipt  and  the  order  to  serve  as  a  voucher  when  he  sends  his  bill 
to  the  entomologist.  All  bills  for  oil  must  be  presented  before  De- 
cember 1st  of  the  year  in  which  the  oil  is  sold.  Firms  furnishing  oil 
free  to  farmers  without  a  signed  order  from  a  county  commissioner 
do  so  at  their  own  risk. 


Fig.  21.    Pelluold  locast  or  grasshopper,  Camnula  pellucida. 

Killing  by  Poisons:  Grasshoppers  are  susceptible  to  Paris 
green,  and  when  timothy  fields  or  pastures  are  infested  with  eggs, 
and  the  farmer  feels  that  he  cannot  plow  such  land,  he  may,  when  it 
is  possible,  poison  a  strip  of  plants  about  ten  feet  wide,  growing  on 
the  edge  of  the  grain  field,  and  fenced  away  from  stock,  with  arsenate 
of  lead  or  Paris  green.  Stock  in  an  inclosed  pasture  will  gradually 
drive  the  hoppers  to  the  poisoned  plants  outside. 

Garden  truck  to  which  chickens  do  not  have  access  may  be  pro- 

Itected  to  some  extent  by  mixing  bran  with  water  to  the  consistency 
of  chicken  food,  mixing  with  it  Paris  green  until  the  mass  has  a  de- 
cided green  color  (about  two  pounds  of  Paris  green  to  twenty-five 
pounds  of  bran)  and  sweetening  with  cheap  molasses  or  syrup.  Balls 
of  this  stuff  can  be  strewed  amongst  the  plants  we  wish  to  protect, 
not  allowing  them,  however,  to  come  in  direct  contact  with  the  plants. 


Fig.  S9.    Two-8triped  locust  or  grasshopper,  M,  bivitattu*.    After  Rlley. 


The  best  poison,  however,  and  the  cheapest,  is  known  as  The 
Criddle  Mixture;  this  has  proved  an  excellent  remedy  in  Canada 
and  elsewhere,  provided  it  is  used  while  the  hoppers  are  small  and 
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hungry.  Our  personal  observations  at  the  Station  would  seem  to 
indicate  that  the  full  grown  insects  aie  not  attracted.  It  is  made  by 
mixing  1  part  Paris  green,  2  parts  salt,  and  100  parts  fresh  horse 
manure  by  measure.  Add  enough  water  to  make  soft  without  being 
.sloppy.  It  can  be  taken  to  the  field  in  a  tub  on  wagon  or  stoneboat, 
and  scattered  about  by  means  of  a  paddle.  It  is  most  effective  when 
fresh,  but,  it  is  claimed,  will  do  excellent  work  when  several  weeks 
old.  This  does  not  appear  to  endanger  the  lives  of  turkeys  or  other 
full  grown  fowl.  It  might  be  dangerous  if  used  in  proximity  to  small 
chickens. 


GRASSHOPPER  LAW. 

The  following  is  taken  from  the  Revised  Laws  of  Minnesota,  1905. 
pp.  449  et  seq. : 

"Sec.  4.  Grasshopper  infection — Hearing  and  notice.  When- 
ever written  complaint  is  made  to  a  county  board  that  any  tract  of 
land  in  the  county  is  so  infested  with  grasshopper  eggs  as  to  threaten 
the  destruction  of  grasses  or  crops  in  the  vicinity  thereof,  the  board 
shall  fix  a  time  and  place  for  a  hearing  thereon,  and  cause  notice  of 
such  hearing  to  be  served  upon  the  owner  or  person  in  charge  of  such 
infested  land  at  least  ten  days  prior  thereto. 

"Sec.  5.  Same — Order  to  plow.  Upon  the  hearing,  which  may 
be  adjourned  from  time  to  time  by  the  board,  the  certificate  of  the 
entomologist,  stating  that  he  has  examined  the  tract  involved,  and 
giving  the  result  of  such  examination,  shall  be  prima  facie  evidence 
of  the  facts  therein  stated.  The  board  shall  hear  all  evidence  offered 
by  interested  parties,  and  if,  in  its  oi)inion,  the  tract  is  so  infested, 
it  shall  make  an  order,  giving  the  date  of  the  hearing,  the  substance 
of  the  complaint,  and  the  decision  of  the  board  thereon  and  directing 
the  owner  or  person  in  charge  to  plow  any  designated  part  or  all  of 
said  land  before  a  date  therein  prescribed.  The  date  shall  be  so  fixed 
as  to  allow  a  reasonable  time  for  such  plowing  after  service  of  the 
order. 

"Sec.  6.  Same — Service  of  order.  The  auditor  shall  immediately 
cause  the  order  to  be  served  upon  the  owner  or  occupant  of  the  land 
therein  described.  If  the  land  be  unoccupied,  and  the  owner  be  a 
non-resident  of  the  county,  service  may  be  made  upon  any  person 
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having  charge  of  such  land  and  residing  in  the  county.  If  the  owner 
be  a  non-resident  of  the  state,  or  his  residence  be  unknown,  and  he 
have  no  known  agent  in  the  county,  two  weeks'  published  notice  of 
such  order  shall  be  given. 

"Sec.  7.  Same — Failure  to  obey.  If  the  order  be  not  complied 
with,  the  board  shall  cause  the  infested  land  to  be  plowed  at  the  ex- 
pense of  the  county.  In  case  such  plowing  shall  be  of  value  in  the 
raising  of  a  crop  during  the  season  immediately  following,  the  per- 
son so  benefited  shall  be  liable  to  the  county  for  such  value.  When 
the  board  is  of  the  opinion  that  such  liability  exists,  it  shall  deter- 
mine the  amount  thereof,  and  its  determination  shall  be  prima  facie 
evidence  of  such  value.  It  shall  direct  the  auditor  to  demand  payment 
of  the  amount,  and,  if  it  be  not  paid  upon  demand,  the  county  attorney 
shall  bring  a  civil  action  therefor  in  the  name  of  the  county.'' 

In  concluding  these  remarks  upon  grasshoppers,  it  may  be  said : 
There  is  no  question  but  that  plowing,  particularly  fall  plowing,  is  the 
best,  cheapest  and  mose  effective  means  in  the  hands  of  the  farmer 


Fig.  28.    Rocky  Moantaln  locust  or  grasshopper.  M.  spretus.    After  Klley. 

for  combating  grasshoppers,   yet   farmers   who  are  not  planning   to 
!       plow  for  crop  purposes  are  not  always  ready  to  go  to  this  trouble 
!       and  expense  until  they  see  some  actual  damage  done  by  these  pests ; 
a  statement  from  an  entomologist  that  certain  stubble  fields  are  riddled 
j       with  grasshopper  eggs  does  not  always  influence  the  owner  to  take 
[       prompt  action,  and  the  eggs  are  allowed  to  lie  unmolested.     It  is  not 
until  these  hatch,  and  the  young  hoppers  becoming  quarter  or  half 
grown  seek  to  appease  a  ravenous  appetite  by  inroads  upon  the  grow- 
ing grain,  that  the  hitherto  indiflFercnt  farmer  realizes  the  fact  that 
something  must  be  done  immediately  to  prevent  the  loss  of  from  fifty 
to  a  hundred  per  cent  of  his  crops. 

Even  then  it  is  not  too  late,  if  the  farmer  takes  immediate  action, 
to  overcome  this  small  but  powerful  enemy  to  agriculture.  He  may, 
if  the  hoppers  are  trot  too  large  to  get  out  of  the  way  of  the  plow, 
say  a  half  an  inch  or  less,  plow  the  infested  land,  working  from  its 
edge  toward  the  center.  This  turns  most  of  the  pests  under,  causing 
their  death. 
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If  the  farmer  prefers,  or  if  the  grasshoppers 
have  become  too  large  to  treat  in  this  way,  the 
hopperdozer,  so  fully  described  above,  may  be 
made  use  of.  or  recourse  may  be  had  to  a  poisoned 
bait,  the  so-called  Criddle  Mixture,  which  is  herein 
descril)ed. 

It  is  interesting  to  note  that  at  this  date  (Sept: 
18,  1908)  the  state  press  is  quoting  the  entomolo- 
gist as  predicting  a  "grasshopper  plague"  next  year. 
This  is  somewhat  of  an  exaggeration,  for  there  are 
no  indications  at  date  of  writing  to  promise  that, 
yet  it  has  been  our  experience  here  in  Minnesota 
that  when  our  native  fonns.  especially  the  Lesser 
Migratory  Locust.  M.  atlaiiis,  get  very  abundant, 
they  cause  locally  great  loss,  and  it  is  to  prevent 
^i.'w^;®V;*^'l?"'!J"'*  this   that   we  are    sounding    the    above    warning. 

cricket.  ^etnobiu$/a$'  ^  .   . 

eiatuM  rar.  wi/a/u«.  Sliould  wc  cvcr  be  SO  uufortunatc  as  to  have  a  visi- 
tation from  the  Rocky  Mountain  Locust,  such  as 
we  experienced  in  the  70s.  they  would,  the  first  year,  probably  come 
upon  us  in  enormous  winged  swarms,  attacking  and  devouring  every- 
thing green,  and  calling  for  most  strenuous  work  on  the  part  of  the 
farmer,  aided  by  state  help.  Should  this  devouring  host  deposit  eggs 
here,  as  it  doubtless  would,  the  methods  of  protection  for  the  farmer 
to  follow  are  as  outlined  aljove. 

In  this  connection  the  following  clipping  from  the  October  1st 
issue  of  Wheelock's  Weekly  (Fergus  Falls)   is  significant: 

"Marine,  Minn.,  Sept.  23. — A  small  shower  of  ji^rasshoppcrs  passed  over 
on  the  afternoon  of  the  17th;  some  alighted.  It  caused  some  of  the  people 
to  repeat  some  of  their  old-time  grasshopper  experiences,  which  to  some 
sounded  a  little  fishy,  but  nevertheless  are  quite  true." 

The  following  letter  from  Prof.  Jensen  is  interesting,  recording, 
as  it  docs,  a  beneficial  characteristic  of  one  of  our  common  crickets: 

Eagle  Bond.  .Minn.,  Sept.  23,  1908. 
Dear  Sir: — 

While  engaged  in  entomological  studies  a  little  north  of  Eagle  Bend 
I  noticed  a  female  Striped  Ground  Cricket,  Xemohius  fasciatus  form  vit- 
tatus,  very  busy  digging  a  hole  on  a  hare  spot.  1  watched  it  for  some 
time  and  meanwhile  found  two  other  females  near  by  engaged  in  the 
same  occupation,  .After  about  ten  minutes  one  of  them  had  reached  some- 
thing that  it  began  to  eat,  biting  out  piece  after  piece  and  finally  pulling 
out  what  proved  to  be  the  remainder  of  a  locust  egg.  The  cricket  held  this 
and   kept  on   eating   from  it   until   I   caught   it. 
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The  other  two  were  observed  with  the  same  result,  the  depth  to  which 
each  one  had  to  dig  to  reach  the  first  eggs  of  the  egg-masses  being  about 
one-fourth  of  an  inch.  A  male  was  later  seen  feeding  on  an  egg-mass 
that  apparently  had  been  denuded  by  a  heavy  shower  the  preceding  night. 
By  microscopically  examining  these  eggs  and  also  eggs  taken  from  a 
female  Melanoplus  vittatus,  I  found  that  they  were  identical,  and  concluded 
that  if  the  crickets  take  such  pains  to  obtain  the  eggs  of  this  species  of 
Melanoplus  they  may  possibly  also  destroy  those  of  other  species  of  the 
genus,  as,  for  instance,  femur-rubrum.  The  Ground  Crickets  are  here  in 
Todd  County  almost  as  numerous  as  the  locusts,  and  it  seems  that  possibly 
one  pest  may  effectively  help  to  hold  another  in  check. 

I  have  not  been  able  to  find  any  record  of  a  like  observation  in  the 
orthopteran  literature  that  I  have.  In  case  you  should  wish  to  correspond 
further  with  mc  with  regard  to  this,  T  shall  be  very  glad  to  do  so  if  you 
will  kindly  address  mc  at  Cornell  University,   Forest  Home,  Ithaca,  N.  Y. 

Respectfully  yours, 

J.    P.   JENSEN. 

Crickets  have  long  been  known  to  be  omnivorous,  but  this  is 
the  first  recorded  instance,  to  the  best  of  our  knowledge,  of  his  work- 
ing a  direct  benefit  to  the  farmer  by  consuming  the  eggs  of  locusts. 
By  all  means  let  the  good  work  go  on,  and  encourage  Nonobius  in 
every  possible  way — if  he  does  not  eat  binder  twine.  Unfortunately 
this  cricket,  as  well  as  others,  does  not  restrict  itself  to  a  carnivorous 
diet,  but  sometimes  is  quite  injurious  to  grain. 


LICE  AFFECTING  GRAIN   IN  1907   AND  1908 
WITH  NOTES  ON  INSEGTARY  WORK. 


THE  SPRING  GRAIN  APHIS,  OR  THE  SO-CALLED  ^^GREEN 

BUG." 

Toxoptera  graminum   Rond. 

The  year  1907  was  made  memorable  by  the  "Green  Bug  Scare," 
founded  on  a  substantial  basis  in  the  South  and  a  few  of  the  south- 
western states,  but  entirely  uncalled  for  in  Minnesota,  w^here,  though 
the  species  was  found  well  distributed  over  the  state,  it  did  no  damage. 
Nevertheless  so  great  was  the  excitement  caused  by  exaggerated,  and, 
in  some  instances,  manufactured  reports,  and  so  often  was  a  common 
grain  aphis  {Macrosiphum  granaria)  confused  with  this  southern  in-- 
sect  that  it  was  deemed  expedient  to  make  a  special  report  to  the? 
Governor  upon  this  and   other  grain   aphids.     This   was   done,   and 
was  issued  in  printed  form  in  March,  1908.     Illustrated  with  colored 
plates  and  fine  drawings,  showing  not  only  the  green  bug  and  other 
lice  which  resembled  them,  but  also  its  chief  parasite,  this  report  was 
intended  to  familiarize  our  farmers  and  others  with  the  appearance 
of  this  insect,  and  to  allay  any  fears  which  may  have  been  caused  by 
exaggerated  statements. 

The  report  was  extensively  circulated,  and  to  spread  the  infor- 
mation still  further,  it  was  later  reproduced  as  Bulletin  108  from  the 
Experiment  Station.  In  this  bulletin  the  work  of  this  department,  as 
far  as  it  related  to  the  green  bug,  was  summarized  as  follows : 

''The  unusually  mild  winter  and  cool  spring  of  1907  in  the 
southern  states,  enabling  the  'green  bug'  to  multiply  without  inter- 
ruption from  its  parasite,  were  the  causes  of  the  outbreak  last  season 
in  the  South.  Minnesota  has  long,  cold  winters  and  warm  summers. 
The  first  factor  renders  it  impossible  for  this  pest  to  multiply  in 
the  winter  or  early  spring  as  it  does  in  parts  of  the  South.  The 
second  factor  is  favorable  for  the  rapid  increase  of  its  principal 
parasite,  which  is  found  in  this  state,  and  which  even  in  the  South, 
in  ordinary  years,  keeps  the  pest  in  check.  Therefore,  in  all  prob- 
ability, the  Northwest  will  never  have  cause  to  fear  an  outbreak  of 
tlie  'green  bug'  or  any  other  louse  aflFecting  grain.'' 
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We  see  no  reason,  from  observation  and  field  work  during  the 
summer  of  1908,  to  qualify  that  statement. 

One  significant  discovery  has  been  made  here  during  the  course 
of  the  year,  since  the  publication  of  the  above  report,  which  has  a 
direct  bearing  upon  the  occurrence  of  this  so-called  "southern  form," 
and  may  oblige  us  to  change  our  views  to  a  certain  extent  as  regards 
its  being  a  visitor  from  the  vicinity  of  the  Mason  and  Dixon  line. 
On  April  7th,  1908,  eggs  were  found  on  grasses  (Elymus  canadetisis 
and  Beckmani  sp.)  in  the  river  gorge  near  St.  Anthony  Park.     These 
eggs  had  been  laid  between  the  leaves  and  the  stem.     They  hatched 
April  14th  and  proved  to  be  this  species,  showing  that  the  eggs  may 
survive  our  winters.     On  April  23rd  more  eggs  of  this  species  were 
found  at  St.  Anthony  Park  on  Beckmani,  and  in  the  same  location 
on  the  plant.    Most  of  these  eggs  were  dead,  though  some  were  alive. 
The  eggs  of  Toxoptera  then  may  survive  our  winters ;  the  finding  of 
a  young  larva  of  this  species,  evidently  a  young  "stem  mother,"  in 
the  same  vicinity  as  the  April  7th  discovery,  corroborates  this  belief. 
On   July  27th  a  winged   and   wingless    female    were   found  at 
Breckenridge  on  volunteer  oats.     This  has  a  significant  bearing  upon 
our  finding  winged  forms  here  in  1907.     In  other  words,  they  may 
have  been  permanent  residents  here  at  that  time,  though  it  is  prob- 
able, or   at   least  possible,   that   we   were   first    infested   by    winged 
migrants  from  the  country  south  of  us.     At  Moorhead  the  next  day 
young  specimens  were  found  in  considerable  abundance  on  volunteer 
oats  and  at  Hallock,  Minn.,  on  July    29th,    they    were    found    on 
oats  and  on  the  lower  leaves  of  barley.     July  30th  they  were  found 
on  the  lower  leaves  of  young  barley  near  Crookston,  and  were  nu- 
merous enough,  on  one  plant  at   least,  to    turn    its    leaves    white. 
Eighteen  lice  of  this  species  were  counted  upon  this  leaf.     Fifty  per 
cent  of  the  plants  examined  were  infested,  and  in  every  case  the  in- 
sects were  inside  of  the  lower  leaves  next  the  stem,  frequently  six  or 
seven  on  one  plant.     Some  winged  specimens  were  found. 

The  eggs  from  which  the  above  insects  came  were,  of  course, 
laid  in  the  fall  of  1907.  In  our  experimental  garden  at  the  Station 
we  secured  eggs  in  barley  somewhat  earlier  than  November  4th,  1907. 
Like  many  other  aphid  eggs,  they  were  light  green  at  first,  changing 
to  black  in  a  few  days. 

The  questions  which  at  once  suggest  themselves  are:  *'How 
long  has  this  been  going  on?"  **Were  the  aphids  which  were  found 
last  year  as  far  north  as  our  Canadian  border,  not  native  here,  from 
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the  original  stem  mother,  rather  than  descendants  of  a  migrant  form 
from  the  South?" 

In  other  words,  it  may  be  that  in  place  of  calling  this  insect  the 
Southern  Grain  Aphis,  we  shall  have  to  make  use  of  the  term  already 
applied  to  it  by  numerous  scientists,  namely,  the  "Spring  Grain  Aphis/' 
and  regard  it  as  a  permanent  resident  in  Minnesota.  We  see,  how- 
ever, no  reason  to  change  our  views  as  to  its  comparative  harmless- 
ness  in  this  state  under  our  normal  climatic  conditions. 

This  insect,  in  the  past  two  years,  has  been  found  pretty  gen- 
erally scattered  over  the  wheat  growing  portions  of  the  state. 

In  the  insectary  several  series  of  Toxoptera  were  carried  through 
from  the  Qgg,  the  experiments  showing  how  prolific  the  "Green  Bug" 
(other  plant  lice  have  this  characteristic  strikingly  developed)  may 
be.  The  record  of  three  of  these  scries  are  here  given.  The  eggs 
used  were  those  found  in  the  river  gorge  April  7th,  above  referred  to. 
They  hatched  on  April  14th.  From  these  we  took  one,  a  "stem 
mother"  of  course,  and  taking  the  first  young  produced  in  each  gen- 
eration, obtained  the  following  results.  By  "first  generation"  we 
mean  this  stem  mother.  Her  young  would  be  the  second  generation, 
and  we  took  the  first  individual  produced  from  them  to  represent 
the  third  generation,  and  so  on.  In  other  words,  in  the  following  table 
the  dates  indicate  the  date  of  birth  (of  hatching  in  the  case  of  the 
stem  mother)  of  the  first  of  each  generation,  and  in  the  column  to  the 
right  of  this  the  number  of  young  produced  by  this  individual : 
SERIES  I)— 

1st   Generation    (stem   mother)    April 

2nd 

3rd  '*  May 

4th 

5th 

6th  "  June 

7th 

8th 

9th  *  July 

lOth 
nth 
12th 
13th 

14th     *•  Aug. 

15th 
16th 
17th 

Taking  these  seventeen  generations,  we  find  that  the  sum  of  the 
young  produced  in  each  by  the  first  individual  born  amounts  to  959, 
"  an  average  of  57  for  every  generation. 


14 — 41    young, 

Experiment   No.     95 

24—73 

•'     102 

5—67 

*•     112 

16—69 

"     129 

25—76 

"     137 

4—  6 

"     156 

15-36 

-     174 

24—73 

..     192 

2-70 

"    216 

10—56 

•'    230 

17-57 

"    241 

24—92 

.    252 

29—78 

u    268 

4—52 

*'    299 

12-85 

**    324 

21—29        •• 

•*    346 

25—96 

"    360 
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SERIES  C— 

1st   Generation. 

Jan.    22 —  8,   Experiment 

No.   19 

2nd 

Feb.    3—62, 

•*    23 

3rd 

Feb.  21—26, 

•'    39 

4th 

Mar.    6—40, 

"    53 

5th 

Mar.  20—40, 

"    65 

6th 

Apr.    1—67, 

•'     74 

7th 

Apr.  14—52, 

•'    90 

8th 

Apr.  22-44. 

•'    99 

9th 

May    9—44, 

•'  115 

10th 

May  16-28, 

"  127 

11th 

May  26—38, 

♦'  139 

12th 

June    6 —  1, 

"  160 

13th 

June  24— 31, 

"  193 

14th 

July    6—75, 

"  225 

15th 

July  15-31, 

"  235 

16th 

July  22-35, 

•*  248 

17th 

July  28—47, 

"  264 

18th 

Aug.    6—16, 

"  301 

19th 

Aug.  24—61, 

•'  354 

20th 

Aug.  31-68, 

"  368 

This  gives  a  total  of  814,  or  an  average  of  41  young  for  every 
generation. 


SERIES   H— 

1st  Generation 

Jan. 

22—69,    Experiment   N 

fo.     8 

2nd 

Feb. 

3-58, 

•     24 

3rd 

Feb. 

21—58, 

•      38 

4th 

^^a^. 

2—38, 

•     46 

5th 

Mar. 

16-25, 

'     60 

6th 

Mar. 

30-28. 

•      71 

7th 

Apr. 

14-55, 

'     89 

8th 

Apr. 

24-51. 

•    101 

9th 

May 

6-44, 

'    113 

10th 

May 

16-15, 

'    128 

11th 

May 

25-64, 

•    138 

12th 

June 

19—51. 

•    187 

13th 

June 

26—59. 

•    200 

14th 

July 

6-56, 

•    224 

15th 

July 

13  -16, 

•    231 

16th 

July 

15-50. 

•    236 

17th 

July 

24-57, 

'    251 

IXth 

July 

30-81, 

•    272 

19th 

Au.v.^ 

4-  54, 

•    3(H) 

20th 

Aug. 

12-34. 

•    325 

21st 

Aug. 

20-  -68. 

'    .^45 

22nd 

Aug. 

31-65. 

•    367 
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This  gives  a  total  of  1,117,  or  an  average  of  51  young  per  gen- 
eration in  Series  B,  and  the  average  number  of  young  produced  by 
the  first  form  of  each  generation  of  the  three  above  series,  D.  C  and  B, 
is  50. 

Obtaining  these  resuUs  has  called,  as  indicated  by  the  table,  for 
a  large  number  of  individual  experiments  in  the  insectary,  17  in  the 
case  of  D,  20  in  the  case  of  C,  and  11  in  the  case  of  B,  and  has  de- 
manded most  careful  and  painstaking  effort.  As  stated  above,  D  was 
started  from  an  izgg  collected  in  the  river  gorge  near  St.  Anthony 
Park.  Series  B  and  C  were  started  from  eggs  hatched  early  in  the 
insectary.  D  shows  a  greater  prolificacy  than  either  B  or  C.  This 
may  be  (Xwq  to  the  fact  of  a  longer  period  in  the  ^%g,  more  natural 
conditions,  etc.  The  table  shows  that  reproduction  during  July  and 
August  was  somewhat  more  ra[)id  than  in  the  earlier  part  of  the 
season. 

It  must  be  lx)rne  in  mind  that  in  the  above  breedings  we  have 
taken  only  the  first  individuals  in  each  generation.     If  it  were  pos- 
sible to  compute  the  entire  number  of  lice  coming  from  a  single  stei^ 
mother  with  which  we  started  in  each  series,  the  sum  total  would  t>^ 
enormous,  beyond  belief. 

To  give  an  idea  of  the  prolificness  of  plant  lice  of  all  kinds,  W^ 
quote  from  Rcaumer's  statistics,  from  which  it  is  shown  that  a  sin^l^ 
stem  mother,  in  one  season  of  uninterrupted  breeding,  may  give  ri^^ 
to  5,W4,^XX),000.  To  appreciate  what  an  enormous  number  this  i^» 
we  qu(ite  from  one  of  Dr.  Felt's  Reports  the  following  illustration  - 
"If  these  individuals  were  ranged  four  abreast,  the  usual  arrangemert*^ 
of  a  marching  colunm  of  human  beings,  and  each  file  closely  behind 
the  other,  we  would  have  an  army  long  enough  to  encircle  the  glob^ 
at  the  equator,  and  enough  would  remain  to  stretch  across  this  conti^ 
nent.  In  other  words,  an  army  17,9^1  miles  long."  Fitch,  for^ 
merly  entomologist  of  Illinois,  estimated  the  number  of  aphids  (cherry^ 
aphids)  living  at  one  time  on  a  small  cherry  tree  to  be  12,000,000. 

The  eminent  Huxley  has  vividly  demonstrated  this  wondrous 
fecundity,  after  careful  calculation,  estimating  that  in  ten  generation^ 
of  uninterrupted  breeding  of  plant  lice,  starting  from  one  individual^ 
there  would  result  a  mass  of  organic  matter  equal  to  the  bulk  of 
500,000,000  human  beings,  or  about  the  population  of  the  Chinese 
Empire.  Fortunately,  climatic  conditions  and  parasitic  and  predaceous 
enemies  keep  plant  lice  in  check. 
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THE  ENGLISH  GRAIN  LOUSE. 

Macrosiphum  granaria    Buck. 

The  following  additional  notes  on  this  species  have  been  taken 
this  summer.  For  the  work  of  1907  the  reader  is  referred  to  Bulletin 
No.  108  of  this  Experiment  Station : 

The  complete  life  history  of  this  louse  so  common  in  our  grain 
fields  has  not  been  worked  out,  and  it  is  a  problem  assigned  to  the 
Minnesota  entomologist  by  the  Department  of  Agriculture  at  Wash- 
ington. At  least  another  season  will  be  required  to  obtain  final  results. 
Our   findings   show   very   conclusively   the   varieties    of   food   plants 
affected,  its  very  general  distribution  over  the  state,  the  hardiness  of 
the  species  (indicated  by  our  finding  viviparous  females  with  young 
on  December  10th),*  the  probable  first  appearance  of  winged  migrants 
by  means  of  which  the  species  is  principally  scattered,  and  the  amount 
of  parasitism,  upon  which  we  largely  depend  to  keep  this  pest   in 
check. 

In  considering  the  following  notes  one  should  bear  in  mind  the 
method  of  reproduction  of  all  of  these  aphids,  viz. :  A  "stem  mother" 
hatching  in  the  spring  from  an  ^gg  which  has  gone  through  the 
winter  then  from  ten  to  twenty  generations  (approximately)  of 
females,  some  of  which  are  winged  ("migrants'*),  and  no  males  until 
^all,  at  which  time,  and  only  then,  mating  takes  place,  and  eggs  are 
Wd  (the  only  eggs  in  the  series)  which  will  hatch  into  stem  mothers 
the  following  spring. 

General  suggestions  for  the  control  of  all  grain  aphids  will  be 
given  at  the  end  of  this  article. 

December  19,  1907.  Winged  and  wingless  viviparous  forms 
foimd  at  Experiment  Station  on  plots  of  winter  wheat  and  on  rye. 

December  22.  No  sexual  forms ;  a  few  winged  forms  found  on 
the  above  plots.  At  least  one-half  of  the  Hce  found  were  dead.  This 
would  seem  to  indicate  that  the  sexual  form  appears  very  late  in  the 
season. 

January  19,  1908.  No  lice  found  on  winter  wheat.  Temperature 
^t  time  of  examination  40  degrees  above  zero.  Has  been  below  zero 
only  twice  during  the  winter  up  to  this  date,  the  thermometer  register- 
ing on  an  average  from  18  degrees  to  32  degrees. 

February  15.  No  live  aphids  and  no  eggs  found  on  experimental 
plots  of  winter  wheat. 

April  23.     A. young  (nymph)   found  on  grass. 

'The  same  observation  made  Doc.  10th,  1908,  at  which  time  no  eflrflrs  could  be  found, 
roe  temperature  has  been  as  low  as  —5°  F.  for  a  short  period. 
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May  11  an(i  12.  Sujiposedly  specimens  representing  first  brood 
found  on  Statitm  ijnnnu'  on  fall  rye  and  winter  wheat,  none  on  spring 
grain.  Also  a  few  vpocimer.s  on  grass  below  I-ake  street  bridge. 
Those  findings  were  our  first  this  season,  though  we  looked  for  them 
May  5th,  '>th  and  7th  at  AIIkti  Lea  and  Mankato. 

( )n  May  27th  winged  auil  wirgle'^s  females  were  found  producing 
young  on  oats  and  on  grasses  at  the  Station.  Evidently  the  first 
nrgrant  f(»rni  appears  ai  this  date. 

June  (>.  I'onnd  in  -iniall  numbers  along  with  its  principal  parasite, 
at  Albert  Lea,  in  oat  field.    (  )ats  alxuit  six  inches  high. 

June  *>.     ()watoi'na'  present  in  small  numbers  on  grain. 

Jiuir  2().  !n  varying  abundance  at  Monticello,  on  oats,  wheat. 
barlev ,  pigeor.  grass  and  corn. 

Ju;ie  2H.  Xunierou>  on  small  grains  at  St.  Anthony  Park. 
Winged  forms  more  numerous  than  wingless. 

June  2^1  h'oimd  on  rye  at  Red  Wing.  Many  individuals  par- 
asitized.    .\lso  found  at  this  dale  on  barley  and  Bromus. 

Jitly  5.  Present  in  small  tunnbers  on  corn  at  Mora,  Minn.,  and 
abmidantly  on  (Kits,  both  winged  and  wingless;  one  individual  on 
(|uack  grass.    Three  specimens  observed  to  be  attacked  by  mites. 

July  <>.  Winged  and  wirgless  forms  found  in  small  numbers  on 
nat^  and  vnlnntier  barley. 

July  7.  (Irass  Lake;  imt  foimd  on  rye,  but  present  on  head^ 
an<l  leaves  of  barley,  ami  both  winged  and  witigless  forms  founl  on 
oats. 

July  ^K  North  liianch  :  |)reseni  nn  oats,  wheat  and  barley;  nio>^ 
abimdant  on  oats. 

July  IS.     Winged  forms  without  yoimg  on  corn. 

July  20.  Tarasitized  individuals,  winged  and  wingless,  on  heatl=^ 
n(  wheat  at  St.  Anthony  Tark. 

July  2.^  and  2().  ( )n  corn  and  wheat  at  Olivia,  Minn.,  winge^^- 
wingless  and   Nntnig,  and  to  some  extent  on  oats. 

Jidy  2().  (  )rtonville ;  not  found  on  corn,  barley  or  blue  sten'' 
wheal. 

JiHn  27.  Tireekenridge  ;  on  heads  ni  blue  stem  and  Hordeum  pit^ 
hat  mil. 

]\]]y  2H.     .Mociihead;  small  numbers  on  barley  and  wheat. 

Ji'ly  2^).  Ilalloek;  a  few  nu  heads  of  wheat  and  on  leaves  of 
iKirley. 

July  M).  C'rookston ;  in  small  mnnber  on  oats,  barley,  wheat 
and  Hordeum  puhatum. 
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[nsectary  Notes:  On  Aug.  26th  this  species  bred  on  wheat 
e  insectary  was  in  the  ninth  and  tenth  generations  from  the  in- 
uals  first  taken  by  Vickery  in  the  spring  (Apr.  23?). 
Pursuing  the  same  plan  as  with  the  "green  bug,"  taking  the  first 
ring  of  each  generation,  we  found  it  averaged  from  fourteen  to 
en  young  as  follows : 


1st  Generation. 

— 18  young. 

Experiment  No.   119 

2nd 

May 

14—26 

u      J23 

3rd 

^iay 

25—22 

"      136 

4th 

June 

5-17 

"      158 

5th 

June 

15—12 

"      173 

6th 

July 

1—11 

..     228 

7th 

July 

22—  6 

-     249 

8th 

July 

30—16 

"     271 

9th 

Aug. 

22-28 

"     352 

10th 

Sept. 

1—  3 

..     372 

11th 

Sept. 

15-14 

"     402 

12th 

Sept. 

22— *4 

'*     413 

13th 

Oct. 

16—* 

u     422 

The  12th  and  13th  generations  are  still  reproducing  viviparously 
his  is  written  (Oct.  19).  Taking  the  first  eleven  generations  of 
es  A  we  have  an  average  of  about  sixteen  young  from  the  first 
pring  of  each  generation. 


1st  Generation, 

— 27  young. 

Experiment 

No. 

120 

2nd 

May 

19—25 

i< 

130 

3rd 

June 

5—38 

•i 

157 

4th 

June 

15-  2 

" 

172 

5th 

June 

26—  7 

'♦ 

199 

6th 

July 

7—  5    '     " 

*• 

229 

7th 

July 

14—  8 

" 

234 

8th 

July 

29—19 

'* 

** 

269 

9th 

Aug. 

10-  7 

<i 

317 

lOth 

Aug. 

24-  1 

" 

353 

nth 

Sept. 

11—  9 

•• 

391 

12th 

Sept. 

21—18 

*' 

407 

13th 

Oct. 

5—  * 

'• 

416 

The  thirteenth  generation  is  still  producing  young  (Oct.  19) .  Tak- 
thc  first  twelve  generations  of  this  series,  wc  find  that  the  average 
ibcr  of  young  from  the  first  individual  of  each  generation  is  14, 
of  lK)th  series,  A  and  !>,  is  15.  Comparing  this  with  the  average 
0  obtained  with  the  * 'green  bug,"  one  is  at  once  struck  with  the 
lendous  productiveness  of  the  latter,  far  in  excess  of  the  "north- 
form.  M.  granaria. 
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This  wonderful  fecundity  on  the  part  of  the  Green  Bug  has  a  most 
serious  aspect  to  farmers  who  h've  in  the  South,  where  reproduction 
of  grain  aphids  begins  very  early  in  the  season.  If  the  cold  winters, 
of  Minnesota  could  be  eliminated  our  grain  fields  would  be  in  great 
danger. 

We  have  yet  to  find  the  dates  and  location  of  egg  laying  of  M. 
granaria  in  the  fall,  evidently  quite  late,  for  on  Dec.  10,  1907,  we  found 
winged  and  wingless  females  and  young  on  winter  wheat,  an  indica- 
tion that  the  egg-laying  forms  of  this  species  appear  very  late  in  the 
season.  The  temperature  had  been  down  as  low  as  10°  above  zero,  and 
these  individual  lice  had  been  covered  with  snow. 


THE  EUROPEAN  GRAIN  LOUSE. 

Siphocoryuac  avenae  T^ab. 

This  insect  common  on  our  grain,  also  believed  to  be  the  same 
found  on  the  apple  under  another  name  (**Green  Aphis")  was  dis- 
cussed on  pages  15  and  16  of  the  report  and  bulletin  previously  al- 
luded to.  It  was  found  affecting  leaves  and  young  stems  of  wheat, 
oats,  barley  and  rye,  and  later  found  on  the  heads  of  the  same  grains. 
It  was  also  found  on  pigeon  grass  and  volunteer  grains,  and  in  the 
fall  on  winter  wheat  and  rye.  In  1907  it  was  found  pretty  generally 
distributed  over  the  state. 

In  1908  it  was  found  as  follows : 

July  5,  Mora,  on  quack  grass,  where,  by  the  way,  it  was  attacked 
by  a  small  red  mite.  July  10th  it  was  found  on  oats  at  St.  Anthony 
Park.  On  July  19  at  the  same  place  "on  apple,  curling  the  leaves  of 
the  new  growth  and  doing  considerable  damage." 

July  27.  Breckcnridge :  Young  of  this  species  found  on  volun- 
teer oats,  inside  the  leaf  sheaths,  and  on  the  28th  at  Moorhead  on 
volunteer  oats  in  stubble  inside  the  unopened  terminal  leaves. 

The  following  table  shows  insectary  work  on  this  species,  begin- 
ning January  10th.  It  is  interesting  to  note  that  in  this  series  there 
was  no  intervening  tgg  stage ;  in  other  words,  the  generations  were 
produced  continuously  with  no  break  from  the  insects  of  the  preced- 
ing year.  Further,  the  insects  through  which  these  generations  came 
had  been  subjected  in  the  cold  room  of  the  insectary,  to  zero  tempera- 
ture during  the  last  of  December  and  first  part  of  January. 


AND  OTHER   INJURIOUS   INSECTS  OF    I907   AND    I908.  5I 


1st  Gene 

ration,  Jan. 

10 —  9  young, 

Experiment 

No.   4 

2nd 

Jan. 

11—28 

(f 

"     5 

3rd 

Jan. 

22—  6 

n 

"    10 

4th 

Feb. 

3—  9 

ti 

"  26 

5th 

Feb. 

21—16 

it 

"   36 

6th 

Mar. 

2—28 

" 

"  45 

7th 

Mar. 

11—  6 

li 

"   54 

8th 

Mar. 

25 — Incomplete 

it 

"   67 

An  average  of  fifteen  young  from  the  first  born  of  each  genera- 
tion. These  tables  are  given  for  the  purpose  of  affording  a  compari- 
son of  productiveness  of  these  grain  aphids,  and  of  giving  an  idea  of 
the  frequency  of  the  broods.  As  previously  stated,  should  we  attempt 
to  enumerate  all  the  young  from  one  "stem  mother"  our  figures  would 
take  us  into  the  billions,  or  higher. 


THE  CORN  LEAF  LOUSE. 

Aphis  maidis     Fitch. 


Pig.  S6.    Oorn  leaf  loase,  AphU  maidis^  winged  and  wlnglOHS  females 
and  pupa.    After  Forbes. 

This  louse,  primarily  regarded  as  a  corn  insect,  also  attacks  grain, 

and  was  found  at  Crookston  on  July  30th,  inside  the  terminal  leaves 

of  young  barley,  appearing  to  be  the  most  numerous  aphid  in  the  field. 

As  many  as  thirty  individuals  were  found  in  a  colony,  located  inside 

or  just  at  the  base  of  the  terminal  leaf.    It  was  also  found  on  tassels 

of  com  at  Crookston. 

On  July  6  a  very  few  were  observed  on  corn  at  Mora.     But  on 

July  18  winged  and  wingless  individuals  were  found  in  considerable 

numbers  at  St.  Anthony  Park  on  young  corn  tassels,  and  plenty  of  the 
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windless  form  were  found  the  following  day  on  Panicum  capillare  in 
the  same  locality.  At  Olivia  on  July  25th  and  at  Ortonville  on  July 
26th  winded  females  and  larvic  were  found  inside  the  folded  com 
leaves  and  on  youn^  tassels. 

Manifestly  if  corn  has  suffered  severely  from  the  attacks  of  this 
I>cst,  it  is  not  advisable,  from  the  facts  above  stated,  to  use  the  same 
field  for  corn  the  following  year. 

J lacrosiph u w   trifoUi, 

May  17:  On  corn  (winged  and  wingless  females)  at  St.  An- 
thony Park. 

July  13:     Supposedly  this  species  in  oats  at  St.  Anthony  Park. 

Jidy  28:  ( )n  plantain  adjoining  a  corn  field  at  OHvia.  One  of 
the  larvae  was  attacked  bv  mites. 


GENERAL  REMEDIES  FOR  LICE  ON  GRAIN. 

As  int 'mated  in  the  si)ecial  report  and  bulletin  referred  to  above, 
parasites  keep  grain  i)lant  lice  in  check  in  normal  years,  and  owing  to 
climatic  conditions  here  wc  need  probably  never  fear  serious  loss  from 
the.se  pests.  Among  their  enemies  are  to  be  included  certain  prc- 
daceous  flies  which  lay  their  eggs  among  the  colonies,  these  eggs  hatch- 
ing into  hungry  maggots,  wliich  consunie  large  quantities  of  lice.  Then 
too,  the  "lady  bird"  beetles,  l)olh  the  adults  and  young  grubs  eat  an 
enormous  number,  as  do  also  the  larvae  of  lace-winged  flies,  but  the 
hosts  of  tiny  winged  parasites,  although  few  in  number  of  species,  are 
the  most  useful  instruments  in  aiding  the  farmer.  From  the  fact  that 
the  winter  eggs  of  the  above  plant  lice  are  found  on  various  grasses 
and  on  different  volunteer  grains  near  or  in  the  stubble,  it  is  evident 
that  keeping  the  edges  of  grain  fields  clean  and  free  from  such  growths 
would  be  an  aid.  The  very  usual  i)ractice  of  fall  plowing  of  stubble 
is,  of  course,  of  great  value. 

This  division  of  the  Experiment  Station  has  been  working  upon 
insects  affecting  clover  and  alfalfa,  the  results  of  which  will  be  pub- 
lished later. 


REPORT  ON  NURSERY  INSPECTION  IN  1908. 


Fifty-nine  nurseries  were  inspected  this  year,  and  found  for  the 
most  part  to  be  in  excellent  condition. 

The  so-called  common  Apple  Aphis  or  Green  Aphis,  was  abund- 
ant as  it  always  is,  and  so  was  the  Apple  Leaf  Hopper,  though  the 
latter  was  not  so  abundant  as  in  previous  years.  The  Buffalo  Tree 
Hopper  has  done  considerable  damage  in  nurseries,  many  nurserymen 
m'staking  the  work  of  this  insect  tor  hail.  The  Scurfy  Scale  and 
Oyster  Shell  Scale  were  met  with,  the  former  having  practically  killed 
a  small  grove  of  willows.  One  of  the  Stalk  Borers  in  one  large  nur- 
sery destroyed  or  badly  injured  over  a  thousand  two  year  old  ash  trees. 
The  plum  Curculio  has  evidently  been  active  in  plum  and  apple 
orchards.  Careful  search  was  made  in  every  nursery  for  the  Straw- 
berry Root  Louse,  but  it  was  not  found.  Anthracnose  of  the  rasp- 
berry evidently  is  abundant  in  all  the  nurseries,  as  is  also  a  disease 
attacking  seedling  Boxelders.  Less  Pear  Blight  or  Fire  Blight  was 
^een  this  year  than  in  many  previous  seasons.  The  inspector  is  watch- 
ing for  Crown  Gall  on  Raspberries^  but  at  the  time  of  the  inspection 
of  nurseries  it  was  not  in  evidence.  There  is  but  little  rust  on  straw- 
berries. Hail  has  done  some  damage  in  several  nurseries,  but  as  stat- 
ed above,  some  nurserymen  attributed  the  work  of  the  Buffalo  Tree 
Hopper  as  the  result  of  hail. 

The  list  of  nurseries  inspected,  with  their  certificate  numbers  is 
appended. 

There  has  been  some  conflict  between  express  agents  and  con- 
signees in  this  state,  the  former  not  realizing  exactly  what  is  regarded 
as  "nursery  stock."  In  a  few  instances  stock  shipped  in  here  from 
greenhouses  outside  of  the  state  has  been  lost  through  the  diligence 
of  the  express  companies.  It  is  much  better  to  have  the  express  com- 
panies eager  to  co-operate  with  us  in  keeping  out  uninspected  stock, 
ton  the  reverse.  It  would  be  wise,  however,  for  any  Minnesota 
"urserymen  ordering  stock  outside  of  the  state  to  have  the  same  prop- 
erly labeled  if  it  comes  from  a  greenhouse.  This  will  avoid  any  holdup 
of  stock  in  Minnesota.  Our  nurserymen  in  shipping  to  patrons  out- 
side of  the  state  should  do  the  same  thing.     It  is  the  duty  of  all  trans- 
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portation  agents  to  sec  that  even*  shipment  of  nursen*  stock  into  Min- 
nesota is  accoiupanicii  by  a  certificate  of  inspection,  l^[ally  executed 
bv  the  inspector.  Any  violation  of  the  law  should  be  reported  to  the 
State  Entomologist  at  the  Experiment  Station.  St.  Anthony  Park. 
Any  sttvk  coming  from  a  nurser>-  is  to  be  regarded  as  nursery  stock, 
namely  trees,  plants,  vines,  cuttings  or  buds,  or  strawberry-  plants,  or 
ornamentals  grown  in  a  nurser>-.  but  does  not  include  stock  grown  in 
greenhouse. 

Since  there  have  been  niin:eroiis  changes  in  laws  relative  to  nur- 
ePk*  insjHXtion  and  nursery  shipments  in  the  different  states  since  we 
publishevl  the  same,  we  include  here  a  compilation  of  the  latest  laws 
in  the  different  states. 

Alabama:  IVrsvv:*  >h:rp:::j:  >:.  ck  :-::.^  :he  <:a:c  must  r.Ie  a  signed 
dup*K'A:e  ccr::'".v,t:c  o:  ir<:^co:*or.  .\r.rl  .  ^:.«:::  or:o:4l  iagr<.  which  must  be 
placcvi  or.  t\\vh  >>.:;^:::cr.:.  :r.  .\v'.d:::v  r.  :o  .\  copy  of  :>.e  certir.cate.  Cost  of 
tA5:>.  ct^  v<r:>  ;cr  hiinvircd,  v^r  $^-5  pvr  :hvi:>A::vi.  Five  cents  per  hun- 
drcxi  n*.::-t  ^<'  Avi^ico.  :>r  p.^^:,;»:o  N'r  K  S  \L%ckir.:o>h.  State  Horticul- 
:;:n-!,   A;:^;:^:^   AIa       .  \o:   o:    :^o 

Arirona:  Vhc  l*r.i\cr5::y  o:  Ar:rv".i  A»rr:c::>.-jri:  Experiment  Station 
s<  A;:;'':orir<rv:  tv^  ;r>pvc:  ./.'.  p,i'.:r.>  v^r  pA*r::  >:.x-k  *;T.\\:r.j:  :r.  or  shipped  into 
:>.o  Terr-.tv^' y  Pro:  R  H  ^\^^c<.  I"^*>cc:.-r  .:"  Avr:c*^!:-.:ra!  Experiment 
S:A::or*.   T;:o-or.    \r:r       .  \c:    .:    lA  ' 

Arkansas:  S' •::  :r.cr:<  ::*.<:  >iAr  a  v.riv^cATv  .  :  ::spt:c::;r.  Mr.  C.  F. 
AoAr-:-,  S:Ato   l-^-pcotx-.  V.:>  cttvv:  \:.    \'k         \c:   /:   :^\? 

California:  S*:p:v.v-;<  .:  >:  cV  >;-:  --••:.^  :>.c  >::,.:e  Arc  snVeci  to  in- 
<;vc::o"  ,\-w  -v.:^:  >cAr  :'v  ".^—.v  .:"  :":.'  c  :*.>:*:'-.  r  at.*.  c::>i*:nee  and  a 
>:A:cr.v:  :  o:  w'crc  :>.c   s:    ov  ^x.■.-   j:-    ,x-      X,  :  :;      f  f'r-.rrr^vr.ts  should  b* 

xv.x.U    ::    :-.-•:    .^     W      \r-.>     k\ --     -.r      :    >'    'tu'uV.ure.   Sacramento, 

Ca' 

Cok>rado:  S  -r*  v-:-  •  :.^  :'v  >:;.:c  -v;:<:  >i  :">-';:v:i.;  Vy  county  in- 
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Connecticut:  S  v  —  .'-:-  :  <:  v"v  --:.-  :N:  >:.:;  -■:-.:<:  VcAr  cenincatcS 
* :  :■* "iv  ^'  V ::.  '*  ^-  .■  c  /*  > >  a  < : ; : c  .  r  v .  ^  c  — " .'  ::  ."  """^  cc ' .  .-'-  .**  a  >:A:ement  by 
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Sta:.'    :>:.'r- "'..<--:.   Xca    :-.A^v—    v^.  -  -         Vr.u-A.-A  ac:   .f  ".•^.X*  ^ 

Dc^waiv:     S":"r.-; -:<     -:.     :    .    <:;:v    v,>:    >v'   a.^Cv  r.":pAr:cc  by  a  cer^ 

zr  :izi    : :   :r - pe r::  ■  r.   >• :   a   > : a : .     -  *    c  /  •'  ^  *  :*  '* x-  r. :    >-  •^'. c- a*   iro.   :>. f    x^ wner  of 

s>-.::'f  Tr~s:  c^cn-irx  z'r;.i  the  >:.vv  >.-.^  ^.•c■-  :,:— .catca     T^^'Awire  nursery^ 

zr.-i-  i-c  -::'ii  :V  :r— •TAtr  :"^i  -  <:.vV      V-    W  c-:o   W  <>.V  IVver.  Del 

f  1- : T. .1  ii  l:*    .'.    - '^." '.  ^ 

Florida:  ':  -.s  -r.'.A -a:\-1  :/:  :.r>  r.-  '.  rv-iAcr:  -.v^Sv^r.  .-r  persons,  cor- 
7»:rir):c  :t  f.rrr.  :c  «V.  cr  o::rr  tor  sji>  rcr<crx  st.x^V  :r.  :he  >ia:e  of 
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';-rT-r  -•:'  rf-ffrrf-s  .*:  :r;  oo=r:>  ^r  -oV^k-  :'"^r  <^'cv  :>  so'.-:  or  o-icred  for 
s.L.*»;  Vi'-'T  T'L^tT'St:  "C  ih^s  ATr.orr:  a  ^v-^.^r-i-f  u-.V  Sc  :<^-rA  ^y  ihe  coaniy 
:r*Lrt  *^:'  "■:  I^'t  ■  3:  :-  r.r.'A-« ->,';  :.  r  a:".v  -prr^or.  tv^  VrO'Win<:ly  s*ll 
■f^  r^  i   iwLj   'Ii*-i2^>tr6  TZT>cry  str»~l:  or  >oc".^<  -r  :>f  ^ta:^   .f  F"i-*r:da.     Dr. 
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E.    W.    Bcrger,    Entomologist,    Florida   Agricultural    Experiment  Station, 
Gainesville,  Fla.     (Act  of  1906.) 

Georgia:  Shipments  into  the  state  must  be  accompanied  with  cer- 
tificates of  inspection  and  copies  of  the  official  tags  of  the  State  Board  of 
Entomology.  These  may  be  obtained  by  submitting  a  duplicate  of  the 
official  certificate  of  inspection  and  a  statement  that  all  stock  shipped  into 
the  state  will  be  properly  fumigated.  Tags  are  furnished  at  cost.  Mr.  E 
L.  Worsham,  State  Entomologist,  Atlanta,  Ga.     (Act  of  1900.) 

Hawaii:  Shipments  are  subject  to  the  regulations  of  the  Board  of 
Commissioners  of  Agriculture  and  Forestry  and  are  subject  to  inspection 
and  quarantine  on  arrival  at  Honolulu,  which  is  the  only  port  where  they 
are  allowed  to  be  landed.  For  application  blanks  for  inspection  and  spe- 
cial information,  address  Hon.  C.  S.  Holloway,  Secretary,  Honolulu, 
Hawaii. 

Idaho:  Persons  desiring  to  sell  or  ship'  stock  into  this  state  must 
file  a  bond  in  the  sum  of  $1,000  with  the  State  Board  of  Horticulture,  con- 
ditioned on  the  faithful  compliance  with  the  requirements  of  the  law,  and 
secure  a  permit  to  do  business  in  the  state.  Shipments  must  bear  official 
certificates  of  fumigation,  and  the  name  of  the  grower  and  consignee  must 
appear  on  the  package.  Mr.  J.  R.  Field,  State  Horticultural  Inspector, 
Boise,  Idaho. 

Illinois:  Shipments  into  the  state  must  be  accompanied  with  cer- 
tificates of  inspection.  The  State  Entomologist  is  required  by  law  to  fur- 
nish annually  to  Illinois  nurserymen  a  list  of  state  and  government  in- 
spectors whose  certificates  may  be  received  as  equally  valid  with  his  own, 
and  the  nurserymen  receiving  stock  under  such  certificates  are  authorized 
to  substitute  the  Illinois  certificate  of  inspection.  Agents  and  dealers 
niust  file  sworn  statements  with  copies  of  certificates  showing  the  source 
from  which  their  stock  is  obtained,  for  the  approval  of  the  State  Ento- 
mologist. Dr.  S.  A.  Forbes,  State  Entomologist,  Urbana,  111.  (Act  of 
1907.) 

Indiana:  Stock  shipped  into  the  state  must  be  accompanied  with  cer- 
tificates of  inspection,  and  each  shipment  must  bear  the  name  of  the  con- 
siRnor  and  consignee.  It  is  unlawful  for  any  transportation  company  to 
accept  for  shipment  or  to  deliver  any  uncertified  nursery  stock.  Mr.  Ben- 
lamin  W.  Douglass.  State  Entomologist,  Indianapolis,  Ind.  (Act  of  1907.) 
Iowa:  Shipments  into  the  state  must  be  accompanied  by  official  cer- 
tificates of  inspection,  copies  of  which  should  be  previously  filed  for  ap- 
proval with  the  State  Entomologist.  Prof.  H.  E.  Summers,  State  En- 
tomologist, Ames,  Iowa.     (Amended  act  of  1906.) 

Kansas:  Stock  shipped  into  the  state  must  be  accompanied  by  cer- 
tificates of  inspection.  Prof.  S.  J.  Hunter,  Lawrence,  Kan.,  and  Prof.  T. 
J.  Headlee,  Manhattan,  Kan.,  State  Entomologists.     (Act  of  1907.) 

Kentucky:  Shipments  into  the  state  must  be  accompanied  with 
official  certificates  of  inspection,  copies  of  which  should  be  filed  with  the 
State  Entomologist.  Prof.  H.  Garman,  State  Entomologist,  Lexington, 
Ky.    (Act  of  1897). 

Louisiana:  Shipments  sent  into  the  state  must  be  accompanied  with 
official  certificates  of  inspection.  When  a  shipment  containing  two  or 
more  orders  is  sent  to  an  agent  or  dealer  for  delivery  to  diflferent  persons. 
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4  t*tttiiinif  iiiiiHt  aicompaiiy  each  individual  order.  Mr.  Wilmon  Xcwell. 
luttnutnUm'i^i,  State  Crop  Pest  Commission,  Baton  Rouge.  La.  (Act  of 
I'^M,    ki'KnIatJonH    oi    Slate    Crop    I*est    Commission,    approved    April   U, 

Main*:  Sliipments  into  the  state  must  bear  official  certificates  of 
in^puftofi  or  allidavits  that  the  contents  have  been  fumigated  in  a  manner 
;ippfovrd  by  the  state  inspector  of  the  shipping  point.  Hon.  A.  W.  Gil- 
inati,  ConiinJssioiier  of  Agriculture.  .Xugusta,  Me.     (Act  of  1907.) 

Maryland:  Stock  sent  into  the  state  must  bear  the  name  of  the  con- 
DtKMor  and  (onsij^nee  and  a  certificate  of  inspection.  Duplicate  certificates 
•^lioiiM  be  libwl  with  the  .Slate  I''nlomologist.  Prof.  T.  B.  Symons,  State 
I'jiioinoIoKi^t ;  I'rot,  J.  H.  ^.  Norton.  State  Pathologist,  College  Park.  Md 
(An  of  \mH.} 

MatMchuMCttt:  Stock  smi  inln  ihe  state  must  bear  a  certificate  of  in- 
)>pi'rlion  or  an  allidavil  of  funiiK;ation.  Dr.  H.  T.  Fernald.  State  Nursery 
hrprtfor,   Anihersi.    Mass.      (Amended   act    of   \907.) 

Michi^An:  Nurserymen  sellinjj:  stock  in  this  state  must  pay  a  license 
fi'i*  iii  $5  ancl  furnish  a  bond  of  $1.(KK),  with  satisfactory  sureties.  Ship- 
ments must  be  acconip.'inied  with  certit'icates  of  inspection,  and.  if  of  spe- 
nds subjtct  tr>  the  alt:ick  of  ihr  San  Jose  Scale,  certificates  by  the  nursery- 
men that  the  slock  has  been  properly  fumij^atcd.  Prof.  L.  R.  Taft,  State 
Inspector  of  Drchird'  .nid  Nurseries.  .Agricultural  College,  Michi^ar 
(Amended  act   of   VX)5.) 

MinncBOta:  Nursery  stock  shipped  into  the  state  must  bear  a  cer- 
tificate of  inspection.  Carrying  companies  liable.  There  is  an  annual  in* 
sfM'ction  of  nurseries  shii)])iii^  stock  out  of  the  state.  Prof.  F.  L.  Wash- 
burn. Stat«-    i'.iilonoloj^ist.  St     .\nlhony   Park,   Minn.     (Act  of  1903.) 

MiHttisBippi:  Hrfort-  shipping  stock  into  the  state  a  copy  of  an 
iiljici.d  irriilicatc  of  iusprctiMn  uutsl  l)e  filed  with  the  Entomologist  of  the 
{•.xpcriuK-nl  .Stalion,  which  must  >t.'itc  that  in  addition  to  the  regular  in- 
•tprcfioij  the  slock  has  been  funiij^aicd  under  the  direction  of  the  official 
issuinj.^  the  certiticate.  h'ailure  to  comply  with  this  requirement  renders  the 
stock  liable  lo  couliscation  and  destruction.  .Ml  shipments  must  be  accorn- 
pafii«d  with  such  a  certificate.  Prof.  Glenn  W.  Herrick,  Experiment  Sta- 
tion.  .\Kriculniral   College.    Miss.      (.\ct   of   1908.) 

Missouri:  Stock  shipped  into  the  state  must  bear  the  name  of  th^ 
consignor  and  the  consignee  and  a  statement  of  the  contents  and  ai^ 
olficial  certiticate  of  inspection.  Prof.  J.  M.  Stcdman,  State  Entomologist. 
Atfricullural    Experiment  Station.  Columbia,   Mo. 

Montana:  .Ml  stock  brought  into  the  state  must  be  unpacked,  in^ 
spj'cted,  and,  if  necessary,  fumigated  at  one  of  the  designated  quarantine 
stations,  viz.:  Miles  City,  Hillings.  Dillon,  Missoula,  Kalispelb  Great  Falls, 
Troy,  Plains,  Glasgow  or  Thompson  l^alls.  Nursery  stock  may  be  in- 
spected, and,  if  necessary,  fumigated  at  other  points  of  delivery  on  paymen? 
of  all  cost.  To  sell  or  deliver  nursery  stock  it  is  necessarv  first  to  obtain 
a  license  by  paying  a  fee  of  $25  and  by  filing  with  the  Secretary  of  the 
State  Hoard  of  Horticulture  a  bond  in  the  sum  of  $1,000  annually.  Notice 
of  shipment,  including  an  invoice  of  stock,  must  be  sent  to  Mr.  Joseph  W. 
Wallisch,  Secretary,  Montana  State  Board  of  Horticulture.  Hirbour  Block, 
Butte,  Mont.     (Act  of  1899.) 
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Nebraska:  No  nursery  inspection  law.  Local  nurseries  inspected  and 
certificates  issued  by  Prof.  Lawrence  Bruner,  Acting  State  Entomologist, 
Lincoln,  Neb. 

Nevada:     No  law. 

New  Hampshire:  Stock  shipped  into  the  state  must  bear  a  cer- 
tificate of  inspection  or  a  statement  containing  an  affidavit  that  it  has 
been  properly  fumigated.  Prof.  E.  D.  Sanderson,  State  Nursery  Inspector, 
Diirliam.  N.  H.     (Act  of  1903.) 

New  Jersey:  Stock  shipped  into  the  state  must  be  accompanied  with 
a  certificate  of  inspection  and  a  statement  from  the  shipper  that  it  is  a 
part  of  the  stock  inspected  and  whether  it  has  been  fumigated  with  hydro- 
cyanic-acid-gas. Dr.  John  B.  Smith,  State  Entomologist.  New  Brunswick, 
N.  J.     (Act  of   1903.) 

New  Mexico:     No  law  relating  to  nursery  inspection. 
New   York:     Nursery   stock    shipped    into   the    state   must   be    accom- 
panied   with    an    official    certificate   of   inspection    and    must    be    fumigated 
before  being  sold  or  planted.     Hon.   Chas.   A.   Wieting,   Commissioner  of 
Agriculture,  Albany,  N.  Y.     (Act  of  1903.) 

North  Carolina:  Shipments  sent  into  this  state  must  bear  official 
certificates  of  inspection  and  should  be  fumigated  ond  a  st't-^mcnt  to  that 
effect  signed  and  attached  by  the  consignor.  Duplicate  certificates  must 
be  fiVd  witl""  t'  '»  St-^t?  Ent'">nioloc:"st.  IVanklin  Sherman.  Jr.,  State  En- 
tomologist, Raleigh,  N.  C.  (Act  of  1897.) 
Ncrth  Dakota:    No  law. 

Ohio:  Shipments  must  be  accompanied  with  official  certificates  of 
inspection  or  fumigation.  Agents  and  dealers  must  file  sworn  statements 
»s  to  sources  from  which  their  stock  is  obtained.  Mr.  N.  E.  Shaw,  Chief 
Inspector,  Department  of  Agriculture,  Columbus,  Ohio. 

Oklahoma:  The  owners  or  operators  of  nurseries  who  desire  to  ship 
stock  into  the  state  of  Oklahoma  are  required  to  make  an  application  for 
^  permit.  This  will  be  issued  by  the  Board  of  Agriculture  upon  the  filing 
'>f  a  duplicate  certificate  of  inspection  or  the  report  of  inspection  from  the 
!^tate  inspector  who  examined  the  stock,  and  in  addition  the  application 
must  be  accompanied  by  a  remittance  of  $5.  If  satisfactory,  the  Board 
'^ill  issue  a  permit  over  the  signature  of  its  secretary,  and  in  addition  to 
the  above  may  require  further  evidence  of  integrity  to  establish  the  respon- 
sibility and  good  faith  of  the  applicant.  All  shipments  must  be  accom- 
panied by  a  tag  on  which  is  printed  a  copy  of  this  permit  over  the  fac- 
simile signature  of  the  secretary  of  the  Board.  All  agents  canvassing 
for  nurseries  located  outside  the  state  are  required  to  carry  a  duplicate  of 
the  permit  of  their  principals,  which  duplicate  is  issued  upon  payment  of 
^1.  Quotations  on  tags  will  be  forwarded  upon  application  to  the  secre- 
tary. Address  all  communications  to  Oklahoma  State  Board  of  Agricul- 
ture. C.   F.   Barrett,  Secretary,  Guthrie,  Okla.     (Act  of   1905.) 

Oregon:  Stock  is  subject  to  inspection  on  arrival  at  quarantine  sta- 
tions. Mr.  H.  W.  Williamson,  Secretary,  State  Board  of  Horticulture. 
Portland,   Ore.     (Amended   act   of   1905.) 
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Pennsylvania:  Shipments  of  nursery  stock  into  the  state  must  be 
plainly  labeled  on  the  outside  with  the  name  of  the  consignor  and  con- 
signee, and  a  certificate  showing  that  the  contents  have  been  inspected  and 
that  the  stock  (excepting  conifers  and  herbaceous  plants)  therein  con- 
tained have  been  properly  fumigated.  Dealers  in  nursery  stock  are  fur- 
nished certificates  under  certain  restrictions.  Transportation  companies 
are  required  to  reject  all  stock  entering  the  state  unless  certificates  of 
inspection  and  fumigation  arc  attached.  Prof.  H.  A.  Surface.  Economic 
Zoologist;   Mr.  E.   B.   Engle,   Inspector,   Harrisburg,  Pa.     (Act  of  1905.) 

Porto  Rico:  Xurscry  stock  will  be  received  only  through  three  ports 
of  entry,  namely,  San  Juan,  Ponce  and  Mayaguez,  and  must  be  accompanied 
with  an  official  certificate  of  inspection.  It  is  subject  to  inspection  by 
local  inspectors  on  arrival  at  said  ports  of  entry.  Inspectors  are  appointed 
by  the  Governor.     (Act  of  1905.) 

Rhode  Island:  Shipments  must  be  accompanied  wMth  certificates  of 
inspection  or  affidavits  of  fumigation.  Mr.  A.  E.  Stene,  State  Nursery 
Inspector.  Kingston,  R.   I.     (Act  of  1904.) 

South  Carolina:  A  duplicate  certificate  of  inspection  must  be  filed 
with  the  State  Entomologist  and  an  official  tag  of  the  State  Board  of 
Entomology  secured  by  nurserymen  desiring  to  ship  stock  into  the  state. 
This  tag  and  an  official  certificate  of  fumigation  must  be  attached  to  all 
shipments.  Prof.  C.  E,  Chambliss,  State  Entomologist.  Columbia,  S.  C 
(Act  of  1903.) 

South  Dakota:  Shipments  into  the  state  must  be  accompanied  with 
official  certificates  of  inspection.  \  license  fee  of  $10  must  be  paid  to 
secure  a  permit  to  ship  stock  into  the  state.  Mr.  Robert  Mathicson,  State 
Entomologist.   Brookings,   S.   Dak.      (.\ct  of   1907.) 

Tennessee:  \  certificate  of  inspection  signed  in  person  by  the  in- 
spector or  the  State  luitomologist  must  be  filed  in  the  office  of  the  Ten- 
nessee State  Board  of  iMitomology,  Knoxville,  Tenn.,  previous  to  all  ship- 
ments. All  nursery  stock  must  he  fumigated  and  a  tag  indicating  the 
same  placed  upon  each  shipment.  Prof.  H.  A.  Morgan,  State  Entomolo- 
gist. Knoxville,  Tenn.     (.-Xct  of  1905.) 

Texas:  Duplicate  certificates  of  inspection  must  be  filed,  and  all 
shipments  must  bear  certificates  of  inspection.  Hon.  R.  T.  Milner,  Com- 
missioner of  Agriculture,  Austin,  Tex.     (Act  of  1905.) 

Utah:  All  stock  shipped  into  the  state  must  bear  an  official-  cer- 
tificate stating  that  it  has  been  fumigated  with  hydrocyanic-acid  gas. 
Nurserymen  doing  business  in  the  state  must  nay  a  license  fee  and  file  a 
bond  with  the  State  Board  of  Horticulture  in  the  sum  of  $500.  License 
fees  are  graded  as  follows:  Any  annual  business  below  $1,0(X).  $5  per  year; 
over  $1,000  and  under  $3,000.  $10  per  year;  over  $3,000  and  under  $10,000. 
$25  per  year;  over  $10,000.  $50  per  year.  Mr.  J.  Edward  Taylor,  Sccre 
tary.  State   Board  of  Horticulture,  Salt  Lake  City,  Utah. 

Vermont:     No  law. 
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Virginia:  Duplicate  certificates  of  inspection  must  be  filed  by  nursery- 
men shipping  stock  into  the  state  and  official  tags  obtained  from  the 
Board  of  Crop  Pest  Commissioners;  also  a  registration  fee  of  $20  must 
be  paid.  Tags  furnished  at  cost.  Mr.  J.  L.  Phillips,  State  Entomologist, 
Blacksburg.  Va.     (Amended  act  of  1903.) 

Washington:  Before  soliciting  or  engaging  in  selling  nursery  stock 
in  this  state  a  bond  of  $1,000  and  a  license  fee  of  $5  must  be  p^id  by 
nurserymen  and  a  license  fee  of  $2.50  by  agents  and  dealers.  Notice  must 
be  sent  previous  to  the  shipment  of  stock,  giving  the  names  of  the  nursery- 
men and  the  places  at  which  it  is  to  be  delivered.  Hon.  F.  A.  Huntley, 
Commissioner  of   Horticulture,  Tacoma,   Wash.     (Act   of   1907.) 

West  Virginia:  All  stock  shipments  into  the  state  must  be  accom- 
panied by  an  official  certificate  of  inspection  and  fumigation.  Notice  of 
shipments  must  be  sent,  ten  days  before  the  time  of  delivery,  to  the 
Director  of  the  West  Virginia  Experiment  Station,  stating  the  number 
of  trees  in  each  consignment,  the  place  from  which  such  are  to  be  shipped, 
and  their  destination.  Agents  and  dealers  who  sell  stock  must  secure  a 
license  from  the  assessor  in  the  county  where  the  stock  is  sold  and  pay 
a  fee  of  $10  to  the  sheriflf  of  the  county.  Prof.  J.  H.  Stewart,  Director  of 
.\gricultural  Experiment  Station,  Morgantown,  W.  Va.  (Amended  acts 
of  1905  and  1907.) 

Wisconsin:  Stock  shipped  into  the  State  must  be  accompanied  with 
an  official  certificate  of  inspection.  Prof.  E.  P.  Sandsten,  Agricultural  Ex- 
periment  Station,   Madison,   Wis.      (Act   of    1907.) 

Wyoming:     Any  person  or  firm  wishing  to  do  business  in   the  state 
must  first  obtain  a  license.     Licenses  arc  issued  on  application,  for  a  period 
terminating   on    July    1    of  the   next   succeeding  inspection   year    (approxi- 
mately two  years.)     All  applications  must  be  accompanied  by  the  license 
fee  ($25),  a  bond  in  the   sum  of  $500  conditioned   that   the  principal   will 
faithfully  obey  the  law  of  the  state  of  Wyoming,  and  by  a  certified  cer- 
'    tificate  of  inspection  from  an  authorized  inspector  in  the  state  from  which 
shipments  are  to  be  made.     On  receipt  of  these,  the  secretary  of  the  State 
Board   issues    authorized    shipping    tags    (at    cost).      Nursery    stock    may 
■     not  enter  the  state  and  transportation  companies  may  not  deliver  unless 
\    such  lags  be  attached  to  each  and  every  box,  bundle  or  bale.     For  circular 
^f  detailed  information  address  Prof.  Aven  Nelson,  Secretary  State  Board 
'^f  Horticulture,   Laramie,   Wyo.      (Act   of    1905.) 

Canada:  Shipments  of  stock  into  Canada  are  unpacked  and  fumigated 
'^y  government  inspectors  and  must  arrive  within  the  time  specified  at 
^he  following  ports  of  entry:  St.  Johns,  Quebec;  Niagara  Falls,  Ontario, 
3nd  Windsor,  Ontario,  from  March  15  to  May  15,  and  from  September  26 
^^  December  7,  St.  John,  New  Brunswick,  and  Winnipeg,  Manitoba,  from 
March  15  to  May  15,  and  from  October  7  to  December  7;  Vancouver, 
British  Columbia,  from  October  1  to  May  1.  Dr.  James  Fletcher,  Dominion 
Entomologist,  Ottawa,  Ont. 
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Two  hundred  and  fourteen  dollars  and  ninetj-one  cents  ($214.91) 

\*'a5  received  for  expenses  and  fees,  and  the  same  turned  into  the 
State  Treasun*  to  be  used  for  combating  injurious  insects. 

ISW.  Name   and    Town.  Cert.  Xo.     Cash. 

July  6  West  Concord  Xnrser>-,  West  Concord 212  $2.90 

July  6  DiMlge   County    Nursery.    Muniorville 213  2.90 

July  6  Byron    Nursery,    BjTon 214  2.90 

July  7  Rhtcr   Kerry    Farm.  Plain\-iew 215  4.25 

July  7  Pleasant    Va'ley    Nursery.   \V:rv^na 216  4.75 

July  8  Vinej:ar  Hill   Ni:rsery.  Rjsh: Vrd   217  4.75 

July  8  Preston    Nursery.    Preston    218  4.75 

July  Q  Spring   Valley    Nursery,   Spring   Valley 219  4.75 

July  «^  Turtle  Creek  Nurser> .  Aus::r.    220  4.75 

July  10  Farmers*   Seed    Cvx.    Fa'ib.*'j.: 221  2.0C 

July  10  Campion  Nursery.  Fir-bar.:-.    222  2.00 

July  10  Brand   Ni:rsery.    F.tribi.::    223  2.00 

July  10  Andreu  >*    N  jrstrv.    F jLr.   :i::::    224  2.00 

July  K^  IVorricld    Nursery,    l^eer-^-  d    225  4.50 

July  14  Mitchell   Nursery,   vV^^l:    r::.    226  3.25 

July  14  Clmtv^r.   Falls  N;:r>cry.  Ov. ..:   r-a    227  4.25 

Juy  14  .\:Vr:    lea    N::r>cry.    A.Kr:    Lt:. 22S  2.00 

July  14  Wedijc   Nursery.  Albert   l.<?. 229  3.00 

Ju:y  14  Minre>o:a   St,itc    X-.tt^ca-,    A'.bc:    Lt- 23i»  2.00 

July  U  C.ophor   St.ite    V-jr^.-y.   AV-c':    .  e..        231  2.00 

Juy  15  \\innoK.»:o  Nwc'>.   W--.:..^      C::v 232  3.50 

July  15  McKisvonV    F.;i':^:. -:    N.-sc-v     F^ir-ont 233  4.00 

Jub  15  S:    Jobr.   N;:!  -ex    k\^  .   ':  ..  -v.  -:            234  4.00 

h:i>  :o  \-^ber    1  .:ko    Nivw^x.    :  ..: -:          235  4.00 

h::y  >  J,iok<.v    N;:rvcr>.  ;.^.v.    -                                           236  4.50 

li!?>  >  S^c'b::-".    X::'-^'v     <-.-      '  -c                   237  4.50 

ji:>  :'  :i:\v-:e   N    --.->.    :;^.   -.                                   238  4.50 

V::y  :*  N.rr^vcv-T-    N:*'SC'>      V"  ^s:    •-                   23^  4.50 

j;:*y  :*  K.^tv'.;  •:      Nv-^-— v     \.-':l"                                   2*>  4.50 

}:::>  ::  rxx  -   v->    N.v>v'x    v\  .   \. :.:y    '-              241  2.60 

}:::>  ::  ■•>:-  r:  -t  ^  s.^.i  c.  .  >:   f-u:               242  i.25 

;:•*>  :2  K^-^    :••**    \.'^;'>     V-:n^.::.    -^                       243  1.50 

;:ty  J-l  ;.A     '    \.'-.-\    v\   .    ..V.    v^  :x                           244  4.50 

;-y  :4  ;.--^.-  n-^.x  ,\^    :  ;.V;:  ^  :v                      ...245  4.50 

"r/.x  :-&  V    \>.-    N    '<-x-       -s.    V   :>                                24c  3.0O 

;.:^  :-:  J    .:■  :y    ;    -v     :-.::     :. ^     v^    v^-x                 247  3.50 

*-S  n:  ^^;^     :--uV-^."    \vx.'x.    \V.-x:.::                     248  1.50 

V.  X  ."S  :\.;-:.x;*    \',:--i'x      •  x.-'-    '                            249  1.50 

^;::x  ^  V    V    <;   .X.    \.^:>.^x     \  .^r    >^                     250  2.^0 

\-c  :i  :-,^-c^-v.«^    \i-v^v-     ^:-:--".."                          251  5-20 

N.'vc  X     \...   V  :.^                                          ..  252  5.50 

\',:TSsr>.   N.;, -V.!,                                      ..  253  5.5^ 

C>:^*>-    N::-^cx      \  ^ :;::  ;:                             .254  6.50 

kzz  2>  r-.— ;^fr   N::r<e:>.  Ncxx    I  1 '*                                          ..  255  6.50 

\:^  51  l^.^    v","    F\vr»j"^.'\*«   Nt^r^e-x     v".*::.^*  ^x  .v^ .:.              ..  256  6.75 
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K)a            Name  and  Town.                                                     Cert.  No.  Cash. 

.  31     Sacred  Heart  Nursery,  Sacred  Heart 257  6.25 

t.    1     C.  J.  Orton  &  Son,  Marietta 258  6.50 

t.    1     Madison  Nursery,  Madison    259  6.50 

t.  14    Excelsior  Nursery,   Excelsior    260  1 .  15 

t.  14     Brackett  Nursery,   Excelsior    261  1 .  15 

t.  14     Old  Fashioned  Flower  Garden,  Excelsior 262  1 .  15 

L  14     Lyman   Nursery,    Excelsior    263  1.15 

1. 14     L.   L.   May   &  Co.,   St.    Par.l 264  5.40 

t.  14     Lakeland  Nursery,  St.  Paul 265  5 .40 

t.  15     North  Star  Plant  Farms,  Cokato 266  3.00 

t.  15     Wright   County   Nursery.   Cokato    267  3.00 

t.  15     Howard  Lake  &  Victor  Nurseries,  Howard  Lake..  268  4.00 

t.  15     Hennepin    County   Nursery,    Eden    Prairie 269  3. 10 

t.  15     Strand's    Nursery.   Taylors    Falls 270  6.96 

t.  15     Elliott  &  Redpath  Nursery.  Crystal  Bay 271  1 .00 

$214.91 
dit.  by  money  paid  State  Treasure^ $214.91 


CROWN  GALL  ON  MINNESOTA  RASP- 
BERRIES. 

The  Minnesota  law  provides  that  the  Nursery  Inspector  take 
cognizance  not  only  of  "dangerously  injurious  insects"  in  nurseries, 
but  also  of  "contagions  diseases."  Crown  Gall  comes  under  the  latter 
head. 

This  disease  first  attracted  the  attention  of  Experiment  Station 
workers  in  1802  in  California.    It  is  not  our  purpose  to  discuss  *'hairy 
root"  which  appears  in  connection  with  Crown  Gall  on  the  af^le,  nor, 
in  fact,  to  touch  upon  the  crown  gall  of  the  apple  at  all  in  this  pabB- 
calif^n,  beyond  the  statement  that  it  is  believed  that  apples  infested 
with  this  disease  do  not  thrive,  do  not  bear  good  crops,  and  may  suc- 
cumb.    This  is  contradicted  by  at  least  one  of  our  local  nurserymcfl^ 
who  claims  that  they  do  well  in  spite  of  its  presence.     It  is  possftfc 
that  the  hard  crown  gall  is  confused  with  the  so-called  "soft  galT*  Itt, 
this  connection.     It   might  be  said,  however,  that  probably  many 
planter  has  accepted  trees  infested  with  ''hairy  root"   (a  disease^' 
which  is  produced  a  large  number  of  black,  wiry  rootlets  in  coi 
tion  with  gall-like  swellings)  not  knowing,  and  the  nurseryman  S( 
them  to  him  not  knowing  that  such  trees  will  remain  stunted,  in 
of  the  seemingly  fine  root  growth.    We  propose  to  discuss  here, 
briefly,  the  danger  which  threatens  our  raspberries,  since  it  is  of 
that  complaints  have  been  received. 

The  crown  gall  found  upon  apples  cannot,  as  far  as  is  knowa, 
easily  transmitted  to  raspberries,  blackberries,  plums,  cherries, 
is  believed,  also,  that  the  raspberry  and  blackberry  cannot 
transnu't  their  peculiar  form  of  crown  gall  to  the  apple.    We 
one  Minnesota  nurseryman  who  reared  a  good  crop  of  apple  roots 
patch  which  had  been  plowed  up  three  years  before  on  account 
crown  gall  on  raspberries.     The  "soft  form"  of  crown  gall  on  pli 
cherry,  i)each,  raspberry  and  blackberry,  is  highly  contagious  (this  has 
been  demonstrated  in  practice),  and  is  evidently  the  same  species  on  all  ■' 
five  of  these  latter  fruits.     The  most  recent  workers  claim  that  this  . 
form  of  crown  gall  is  of  bacterial  origin.     It  would  appear  too,  that  "^ 
the  reproductive  form  of  the  organism  may  remain  alive  on  surface 
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\g.  M.    Three  varletie8  of  Minnesota  raspberries  afTected  with  Grown  Gall. 


^*4  THE    APPLE    LEAF    HOPPER 

^A  jjall   or  in  the  r^f}\\  tor  some  time,  several  years — just  how  long  is 
n/,r  krio'An. 

W'i:  quote  Dr.  HedgeaKrk's  summary  of  his  recent  work  with 
rhi-  orj(anism  I>uh]i^herl  in  Bulletin  Xo.  131,  Bureau  of  Plant  Industry, 
AtJK.  17,  rXiS: 

"'Ilie  soft  galls  from  the  alniond,  apricot,  blackberry*,  cherry, 
\H'M'h,  filtim,  iirunc,  and  raspberry  have  l)een  transferred  easily  to  seed- 
ling- of  the  ahnon<I,  a])ricot,  jKach.  and  raspberry;  less  readily  to  those 
of  th<'  liIacklxTrv .  cherry.  i)him.  prune,  and  pear;  and  with  great  dif- 
firulty  to  secdHngs  of  the  apj^Ic,  chestnut,  walnut,  and  rose. 

"The  «oft  galls  of  the  apple,  chestnut,  walnut,  rose,  and  pear,  as 
;•  rule  h;ive  not  been  transferred  readily  to  any  of  the  plants  mentioned. 
Iwiclence  has  been  (obtained  of  a  wide  range  of  susceptibility  in  dif- 
ferent varieties  ol  the  same  plant.  This  has  been  noted  in  varieties 
of  the  apple,  blackberry,  cherry,  chestnut,  pear,  and  rose," 

I'pon  the  raspberry  Crown  Gall  occurs  as  bunches  near  or  at  the 
crown  (see  IMate),  l)\it  may  appear  on  parts  above  the  ground,  and 
event nally  weakens  and  kills  the  plant.  Delaware  has  lost  40  per  cent 
or  more  of  her  vines  through  Crown  Gall,  and  the  raising  of  berries 
there  has  conse(|uently  received  a  serious  check.  As  evidence  of  the 
contagious  nature  of  this  disease  it  may  be  said  that  scientific  and 
practical  workers  have  demonstrated  that  healthy  vines  planted  in 
sterilized  soil,  ard  bits  of  C'rown  (^lall  placed  about  them,  develop  the 
disease.  It  is  evident,  tt)o,  that  rain  could  easily  wash  the  germs  or 
reproductive  bodies  on  the  surface  of  the  galls  to  other  plants.  This, 
loo,  has  been  demonstrated  in  i)ractice  by  the  facts  that  plants  found 
on  a  hillside,  or  in  a  hollow  below  infested  plants,  also  contract  the 
disease.  \\\  inspector  finding  diseased  crowns  on  raspberry  vines  on 
the  higher  ])ortions  of  a  field  can  generally  safely  predict  the  occur- 
lence  of  the  disease  lower  d<nvn  where  the  wash  of  the  rains  has 
brought  the  germ  down  from  the  higher  ground,  if  sufficient  time  has 
clapsetl  to  alhnv  of  growth  of  gall  resulting  from  the  contamination. 

Crown  (lall  is  apparently  on  the  increase  in  Minnesota  nurseries, 
and  so  destructive  is  it  io  vines,  and  so  insidious  in  its  method  of 
spre;iding  that  we  ileem  it  necessary  to  call  special  attention  to  it  at 
tills  time.  The  increase  oi  this  disease  has  been  brought  about  large- 
ly b\  infe^tcil  luirseries  sending  vines  into  widely  separated  regions. 
It  i>i  very  eviilent  that  one  nursery  may  infect  an  entire  state  or  sev- 
enil  stales.  Although  undoubtedly  existing  here  for  a  number  of 
vears.  tlie  first  complaint  reachevl  us  less  than  a  year  ago.  In  this 
case  raspberries  were  surYermg.    We  had  a  year  before  found  this  on 
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)erries  upon  our  experimental  grounds,  and  as  probably  illus- 
5  the  contagious  character  of  the  disease,  it  may  be  said  that  our 
►erries  and  the  raspberries  complained  of  by  our  correspondent 
from  the  same  nursery.  Our  diagnosis  in  this  particular  was 
:orroborated  by  Washington  authorities  in  the  Bureau  of  Plant 
try.  A  visit  to  this  establishment  last  fall,  at  a  time  when  the 
were  being  dug  and  placed  in  the  cellar,  disclosed  the  fact  that 
1  varieties  of  raspberries  were  affected.  Affected  and  apparent- 
J  thy  stock  was  being  tied  up  in  the  same  bundles.  The  healthy 
g  stock  is  what  goes  out  to  patrons,  but  that  this  carries  the  dis- 
with  it  is,  we  believe,  shown  by  the  facts  above  mentioned. 
)ne  Minnesota  nurseryman  writes  us  that  the  first  time  he  noticed 
'own  galls  was  in  the  fall  of  1906,  and  on  Golden  Queen  Rasp- 
5.  The  raspberries  in  another  nursery  were  badly  affected  five 
ago,  and  the  owner  "plowed  the  whole  patch  under"  seeding 
lover  for  two  years,  and  following  with  potatoes.  He  does  not 
to  plant  raspberries  there  again  as  long  as  he  can  get  other 
i. 

1  looking  over  the  nursery  legislation  in  the  various  states  we 
lat  about  two-thirds  of  the  states  which  have  nursery  inspection 
specifically  mention  the  presence  of  crown  gall  in  a  nursery  as 
ilifying,  and  that  nearly  all  the  states  which  do  not  mention  it 
cally  include  it  by  inference  as  a  * 'contagious  disease." 
artly  at  the  request  of  the  writer  this  subject  was  placed  on  the 
im  of  the  Sixth  Annual  meeting  of  the  National  Association  of 
ultural  Inspectors,  which  convened  in  Chicago  in  December, 
and  inspectors  and  representative  nurserymen  who  were  pres- 
ined  in  the  discussion.  There  seemed  to  be  a  decided  unanimity 
ion  in  treatment  of  Crown  Gall  on  the  part  of  the  inspectors. 
fither  refuse  to  grant  a  certificate  zvhere  Crown  Gall  is  found  to 
sent,  or  grant  it  with  the  words  "except  raspberries  and  black- 
r"  on  the  certificate,  or  grant  it  only  upon  receipt  of  a  written 
ent  from  the  nurseryman  that  he  will  destroy  and  not  offer 
e  any  vines  grown  in  a  block  condemned  by  the  inspector  on  ac- 
of  the  presence  of  this  disease.  If  the  nurseryman  breaks  his 
in  this  connection,  and  knoidedge  of  the  fact  comes  to  the  in- 
r,  the  certificate  granted  is  revoked, 

rom  the  fact  that  the  presence  of  Crown  Gall  disqualifies  a  nur- 
m  in  various  states  and  from  certain  published  statements  re- 
g  its  injurious  effects  upon  vines,  it  seems  fair  to  conclude  that 
disease  calling  for  careful  oversight  on  the  part  of  nurserymen 
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and  growers.  The  entomologist  found  it  present  this  fall  in  two  nur- 
series visited  in  October  and  has  written  a  few  practical  growers  to 
obtain  their  opinion  regarding  it.  Mr.  Thos.  Redpath  replies  to  our 
leiter  of  inquiry  as  follows: 

"Wayzata,  October  23,  1908. 

*i)car  Sir: — Replying  to  your  letter  of  October  21,  would  say  that  I 
have  known  Crown  Gall  to  exist  on  raspberries  for  last  seven  or  eight 
years.  I  have  n<»t  lost  the  vines  tMitirely,  but  am  satisfied  that  their  bearing 
(jualitics  have  boon  affected  by  the  disease. 

*'I  am  certain  that  it  spreads  from  plant  to  plant,  but  some  varictief 
arc  more  subject  to  it  than  others.  I  never  saw  it  on  the  Marlboro,  and 
have  none  on  my  place  since  ploughing  up  the  Loudon,  only  1  saw  it  on 
the  plants  bought  this  spring,  but  it  you  think  it  best,  I  will  cut  them  out" 

A  letter  irom  A.  I>rackett,  Excelsior,  dated  Oct.  26,  '08,  reads  as 
follows : 

"It  has  ln'cn  in  this  locality  for  7  or  8  years  to  my  knowledge. 

"It   will   soon   destroy   the  entire   patch. 

"I  have  not  liad  any  on  the  place  where  I  now  live,  but  there  are  some 
places  that  are  badly  affected  by  it.  It  spreads  very  fast.  I  think  the  cul- 
tivator spreads  it." 

Another  observant  nurseryman  writes  as  follows: 

"Replying  to  your  recent  circular  letter,  the  first  indications  of  crown 
gall  on  raspberries  that  we  noticed  was  three  years  ago  this  fall  when  w« 
were  digging  a  block  of  Loudon  rasi)l)erries.  This  sort  !iad  previously 
done  exceptionally  well  with  us,  but  since  that  time  has  appeared  less 
hardy  or  weaker.     Hence  we  discarded  it  for  the  King  and  Ironclad. 

"As  we  have  not  up  to  the  present  time  planted  raspberries  or  black- 
berries on  the  same  soil,  we  cannot  say  as  to  its  effect  in  that  respect. 

"To  the  best  of  my  kn(nvlcdge.  our  blocks  are  very  free  from  this  tliS' 
ea^^e  at  present  and  hence  I  cannot  say  as  to  its  contagious  character  ifl 
that  respect." 

Mr.  E.  I>.  Miller  of  Station  V\  ^Minneapolis,  writes  that  he  has 
seen  it  for  two  or  three  years.  i)erhai)s  longer,  but  did  not  know  wW 
it  was :  that  vines  have  been  dying  for  years,  apparently,  he  says,  froW 
this  cause. 

L'nder  dale  of  October  27,  1<>08,  K.  F.  Smith,  Pathologist,  i^ 
charge  of  Laborat(Ty  of  I^lant  Pathology,  V.  S.  Department  of  Agri* 
culture,  writes  us  as  folhjws : 

"Vour  letter  of  October  16  to  Dr.  lledgcock  has  been  referred  to  W* 
for  rei)ly.     There  are  not  enough  data  in  your  letter  to  enable  me  to  rcpb 
very  satisfactorily,  and  it  is  quite  possible  in  the  present  state  of  our  knowl* 
edge  of  this  disease  that  were   1   on  the  ground  1  might  not  even  then  bC 
able  to  answer  fully  your  incjuiries.     I   should  attribute  the  slight  amount  ' 
of  crown-gall  on  plants  grown  in  *^oil  which  gave  a  large  amount  the  pre- 
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ous  year  either  to  the  fact  that  they  were  more  resistant  varieties,  or  that 
e  dry  weather  this  year  largely  prevented  infection.  There  is  no  possible 
mbt  any  more  as  to  the  cause  of  the  ordinary  crown-gall.  Although  Ur. 
3wnsend  and  myself  have  not  published  any  very  lengthy  disquisition  on 
e  subject,  that  is  not  because  we  have  not  worked  lengthily  on  it,  and  in  , 
le  time  we  shall  have  out  a  bulletin.  The  appearance  of  the  disease  in  a 
orse  form  in  another  part  of  the  nursery  on  what  you  state  to  be  similar 
nd  of  ground  in  plants  transplanted  from  the  infested  ground  the  previous 
rar,  I  would  explain  as  possibly  due  to  the  fact  that  the  soil,  while  similar, 
not  identical,  but  perhaps  moister.  Of  course,  if  the  plants  were  trans- 
lanted  from  the  infected  land  they  would  carry  with  them  sufficient  num- 
er  of  the  bacteria  to  explain  the  infections,  and  all  that  would  be  neces- 
ary  would  be  right  soil  conditions,  that  is,  enough  moisture. 


"I  will  say  to  you  personally  that  wc  have  reproduced  the  crown-gall 
hundreds  of  times  with  pure  cultures  of  our  bacteria.  Wc  have  cultivated 
out  the  organism  from  galls  thus  produced,  and  have  reinoculatcd  the  same 
many  times,  obtaining  galls  again,  and  from  these  galls  we  have  again  cul- 
tivated out  the  organism  and  reproduced  the  disease.  We  have  made  a 
good  many  cross-inoculations  also  from  one  plant  to  another,  hut  this  part 
of  our  work  has  not  yet  been  completed.  With  susceptible  plants  and 
young  cultures  we  have  a  number  of  times  obtained  a  hundred  per  cent  of 
infections  and  none  on  the  checks." 

The  Minnesota  inspector  feels  that  lie  nuist,  for  the  good  of  the 
nurserymen,  as  well  as  for  their  patrons,  fall  in  line  with  the  inspectors 
of  other  states,  and  follow  their  example.  He  feels  that  there  is  oc- 
casion for  special  effort  in  preventing  the  increase  of  crown  gall  in 
Minnesota.  He  feels  sure,  further,  that  all  nurserymen  will  heartily 
co-operate,  not  only  to  protect  their  patrons,  but  themselves  as  well. 
What,  then,  can  they  do  to  aid  in  stamping  out  this  disease?  They 
(and  citizens  generally)  can  refuse  to  buy  any  raspberries  from  a 
nursery  known  to  have  crown  gall.  They  should  refrain  for  several 
years,  from  using  ground  wherein  affected  stock  has  been  found  for 
such  crops  as  raspberries,  blackberries,  i)lums,  or  cherries,  keeping 
it  free  for  some  time  of  all  brambles  wild  and  cultivated.  But  scien- 
tific and  practical  workers,  agree  that  apples  cannot  readily  contract 
the  disease  from  the  above  fruits,  hence  we  believe  apples  might  be 
planted  with  safety  in  such  ground.  Affected  vines  should  be  de- 
J^troyed  by  burning  as  soon  as  found  and  where  such  affected  vines 
are  numerous,  the  stock  in  the  entire  block  where  they  occur  should 
be  burned  for  reasons  given  above.  Finally,  nurserymen  can  follow 
faithfully  and  generously  the  suggestions  of  the  inspector  or  his  repre- 
sentative, even  though  the  pocket  book  is  for  a  time  affected.  Treat- 
nent,  be  it  said,  must  be  preventive  rather  than  curative. 


68  THE   APPLE   LEAF   HOPPER 

To  further  emphasize  the  need  of  special  effort  toward  eradicating 
this  i>est,  the  entomologist,  in  November,  1908,  sent  the  following 
brief  circular  to  nurserymen : 

TO  THE  NURSERYMEN  OF  MINNESOTA. 

Wc  arc  endeavoring  to  prevent  the  spread  of  Crown  Gall  among  rasp- 
berries in  this  state.  We  know  that  you  will  co-operate  with  us  in  keeping 
it  from  your  field  and  from  your  cellars,  and  from  any  shipment  which 
you  make  of  raspberry  vines,  or  any  other  vine  upon  which  there  is  Crown 
Gall.  Such  vines  should  be  destroyed  in  the  field,  and  not  brought  into 
the  root  house,  nor  allowed  to  stand  in  the  field.  When  done  up  with  a 
bundle  of  unaffected  roots,  the  diseased  root  may,  if  the  spores  of  the  dis- 
ease are  at  the  right  stage,  infest  the  plants  which  you  propose  shipping 
in  the  spring.  I  quote  a  paragraph  from  the  New  York  inspector  to  the 
nurseries  of  that  state,  showing  how  important  that  inspector  regards  this 
matter  : 

**There  are  in  the  state  of  New  York  about  five  hundred  nurseries, 
embracing  about  ten  thousand  acres  of  land.  These  nurseries  have  37,- 
535,000  fruit  trees,  16,000,000  ornamental  trees,  4,750,000  currants, 
15,500,000  grape  vines.  The  nurserymen  expect  to  receive  a  certificate  <rf 
inspection  from  this  department  previous  to  the  fall  digging  season.  The 
inspection  authorities  of  several  other  states  are  attempting  to  keep  ont 
of  their  states  trees  that  are  infected  with  wooly  aphis,  and  plants  thit 
are  infected  by  galls  on  the  roots.  At  the  time  of  our  summer  inspection  it 
IS  difficult  to  estimate  the  number  of  trees  and  plants  the  roots  of  which 
are  affected  with  galls.  I  therefore  request  that  the  nurserymen  give  close 
attention  to  the  trees  at  digging  time  to  see  that  all  trees  and  plants  affected 
by  galls  are  destroyed  or  kept  out  of  shipments.  Supplemental  inspection 
of  nurseries  and  packing  grounds  will  be  carried  on  under  the  direction 
of  the  department  at  sliippine  and  other  times  when  it  is  possible  to  do  so. 
We  understand  that  trees  that  are  infested  with  root  galls  are  regarded  hy 
leading  nurserymen  as  unmerchantable,  but  whether  this  is  so  in  all  case* 
or  not,  they  should  not  be  permitted  to  enter  shipments  for  the  rcasott 
that  insects  and  diseases  will  thereby  be  spread.  The  inspectors  of  the 
department  will  be  at  the  service  of  the  nurserymen  for  the  inspection  oi 
their  trees  and  requests  for  inspection  should  be  sent  to  this  office." 

As  intimated  above.  I  am  quite  sure  you  will  do  all  you  can  to  stamp 
out  this  destructive  disease. 


TWO  YEARS'  WORK  IN  SPRAYING  AND  SUG- 
GESTIONS TO  THOSE  WHO  CONTEM- 
PLATE SPRAYING;  REMEDIES  FOR 
PESTS  OF  THE  ORCHARD  AND  GARDEN. 


Bordeaux  Mixture  plus  arsenate  of  lead  comes  as  near  being 
a  "cure-all"  as  we  can  expect  in  any  single  compound.  One  need 
not  expect  absolute  immunity  the  first  year  of  the  treatment,  espe- 
cially after  a  number  of  years  of  neglect  in  this  regard,  but  intelli- 
gent and  faithful  spraying  for  two  or  more  seasons  will  certainly 
bring  excellent  results  in  the  majority  of  cases. 

In  this  connection  the  reader  is  asked  to  examine  the  article  on 
spraying  for  the  Plum  Curculio,  p.  83,  which  represents  careful  in- 
vestigations in  1907  and  1908,  and  striking  results. 

Primarily  this  work  was  intended  to  demonstrate  the  value  of 
spraying  to  the  horticulturist  and  nurseryman,  and  at  the  same  time  we 
have  been  making  a  comparison  between  the  merits  of  liquid  and  dust 
sprays.  The  accompanying  picture,  Fig.  27,  is  a  most  convincing 
proof  of  the  value  of  spraying  fruit,  and  Fig.  28  shows  what  may  be 
accomplished  by  judicious  spraying  of  a  tree  which  is  naturally  so 
diseased  as  to  be  almost  worthless. 

Two  experiments  conducted  by  this  department  on  the  Station 
grounds  in  1907  may  be  taken  as  further  proof  of  the  efficacy  of  spray- 
ing. A  block  of  plum  trees  was  sprayed  for  the  Plum  Curculio,  six 
pounds  of  arsenate  of  lead  in  every  hundred  gallons  of  water  being 
the  arsenical  agent  employed.  On  trees  sprayed  twice  with  this  solu- 
tion sixty-two  per  cent  of  the  plums  were  marketable,  and  on  trees 
sprayed  three  times,  seventy-seven  per  cent  of  the  plums  were 
fit  for  market,  while  on  the  check  or  unsprayed  trees  only  fifty-three 
per  cent  were  worthy  of  being  offered  for  sale. 

Another  convincing  argument  is  offered  by  our  experiment  in  the 
Station  apple  orchard,  where  liquid  Bordeaux  and  Paris  green  was 
used,  resulting  in  the  treated  trees  giving  us  eighty-one  per  cent  of 
marketable  apples,  compared  with  thirty-six  per  cent  marketable  fruit 
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untreated  trees.  This  experiment  was  conducted  against  Codling 
,  Plum  Curculio,  which  in  Minnesota  is  a  worse  pest  on  apples 
the  previously  named  insect,  and  against  Scab: 
\.  member  of  the  State  Horticultural  Society  has  intimated  that 
the  fruit  growers  of  Minnesota  most  need  at  this  time  is  a  short 
?d  article  describing  the  most  efficient  all  round  compound  for 
use,  and  hew  to  make  the  same  simply  and  inexpensively  in  small 
ities,  and  the  proper  times  to  apply  it. 


t.  2h.  Two  Mart  ha  Urn ba  In  the  same  nursery  row,  the  one  on  h'ft  sprayed  several 
with  Bordeaux  8oliitlon:  the  rl«ht-hand  tree  recelvlngr  no  treatment. 

It  is  evident  that  while  we  may  have  something  approaching  a 
:  all"  (Bordeaux  mixture  and  Paris  green  or  arsenate  of  lead,  a 
u'ned  fungicide  and  insecticide,  comes  the  nearest  to  this),  it  can- 
o  everything,  and  in  a  treatise  dealing  with  this  it  would  be  mani- 
'  unfair  to  the  subject  not  to  mention  various  other  compounds 
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if  used  too  strong,  will  cause  a  russeting  of  fruit  and  a  burning  of  the 
leaf.     Therefore,  from  observations  made  at  this  station,  which  are 
corroborated  by  the  experience  of  others,  we  have  discarded  the  strong- 
er solutions,  and  find  the  so-called  3-3-50  formula  effective  and  safe. 
This  is  made  as  follows:    Dissolve  three  pounds  of  blue  stone  (cop- 
per sulphate)  in  a  known  number  of  gallons  of  water,  ten  to  twenty 
as  the  case  may  be,  in  a  wooden  or  earthern  vessel,  never  in  metal. 
When  dissolved  add  enough  water  to  make  twenty-five  gallons.    In  an- 
other receptacle  slake  three  pounds  of  quick  lime  in  the  same  way, 
adding  to  that  also  sufficient  water  to  make  twenty-five  gallons.   These 
two  solutions  are  to  be  kept  separate,  covered  to  prevent  evaporation. 
When  wanted  for  use,  pour  together  into  the  receptacle  from  which 
the  pump  draws  its  supply,  equal  parts  of  each,  stirring  the  lime  solu- 
tion thoroughly  before  doing  so,  in  order  that  the  lime  which  has  set- 
tled may  be  in  suspension.     Do  not  pour  the  two  solutions  together 
before  diluting.    One  must  be  sure  that  this  solution  is  not  acid.    Two 
simple  tests  may  be  resorted  to  to  determine  this,  namely:  (1)  Hold 
a  clean,  steel  knife  blade  in  the  solution  a  minute  or  two,  if  it  becomes 
copper  coated,  more  lime  should  be  used.     (2)  If  a  little  of  the  solu- 
tion be  poured  into  a  shallow  dish  and  one  gently  blows  across  the 
surface,  a  thin  film  should  form ;  if  it  does  not,  add  more  lime. 

The  solution  should  be  strained  through  a  copper  or  brass  strain- 
er, or  coarse  cloth  when  being  placed  in  the  pail,  barrel,  or  tank  which 
is  to  be  used,  in  order  to  exclude  large  particles  which  might  clog  the 
pump.    Further,  after  using  the  pump  for  this  mixture  it  should  be 
thoroughly  cleansed  by  having  water  forced  through  it.    This,  in  fact, 
should  be  done  after  every  use  of  the  pump,  hose  and  nozzles.   A  com- 
bined Bordeaux  and  Paris  green  or  arsenate  of  lead  may  be  bought 
ready  prepared  of  some  firms  selling  spraying  machinery.    This  comes 
in  a  dry  or  paste  form  and  is  added  to  water  when  it  is  ready  for  use. 
This  compound,  Bordeaux  mixture  alone,  remains  for  a  long  time 
on  fruit  and  leaf  and  twig;  it  prevents  in  a  large  measure  attack  by 
scab,  mildew  and  other  fungous  troubles,  but  it  is  not  a  cure.    In  other 
words,  it  should  be  placed  upon  leaf  or  fruit  before  it  is  attacked,  and 
a  sufficient  number  of  applications  should  be  given   (see  below)   to 
keep  the  same  well  coated  with  the  mixture  until  within  a  few  weeks  of 
gathering.     Now,  if  Paris  green  is  added  to  this  mixture  at  the  rate 
of  three  pounds  for  every  100  gallons,  or  arsenate  of  lead   (dispar- 
cne)  at  three  or  four  times  that  strength,  not  only  will  the  spores  of 
most  fungous  diseases,  with  which  it  comes  in  contact,  be  killed,  but 
all  insects  as  well,  which  bite  leaf,  or  twig,  or  fruit,  such  as  plum  cur- 
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ciilio,  codling  moth,  tent  caterpillar,  canker  worms,  etc.  We  much 
prefer  arsenate  of  lead  to  Paris  green.  If  Paris  green  is  used  it  should 
be  of  good  qi^ality.  Insist  upon  Paris  green  being  sold  you  in  sealed 
packages ;  do  not  purchase  an  article  which  looks  pale  green.  If  an 
eighth  of  a  teaspoonful  of  Paris  green  is  placed  in  a  wine  glass  full 
of  strong  ammonia,  and  stirred  with  a  stick  sharpened  to  reach  the 
lowest  point  of  the  liquid,  it  turns  the  latter  blue,  and  there  should 
be  little  or  no  sediment  in  the  glass  after  stirring.  The  presence  of 
sediment  indicates  adulteration.  Minnesota  would  do  well  to  enact 
laws  preventing  the  sale  of  adulterated  Paris  green. 

Arsenical  sprays  {Paris  green  or  arsenate  of  lead)  being  internal 
poisons,  should  never  be  used  against  sucking  insects,  such  as  plant 
lice,  scale  insects,  squash  bugs,  etc.  I'sc  soapy  solutions,  or  kerosene 
emulsion  for  lice;  crude  ])etrolcum  or  linic-sulphur  solution  on  dor- 
mant trees  for  scale  insects. 

i'aris  tureen,  when  added  to  P>()r(lcaux  mixture,  can  be  safely 
used  in  greater  proportion  than  one  pound  to  one  hundred  gallons, 
and  we  believe,  with  profit.  Inasnmch  as  it  is  the  minute  particles  of 
Paris  green  adhering  to  leaf  and  fruit  which  the  insect  eats  with  fatal 
results,  it  follows  that  the  more  of  such  particles  there  are  to  a  square 
inch  of  surface  the  greater  the  chance  of  a  pest,  the  apple  worm,  for 
instance,  getting  the  poison  before  it  gets  out  of  danger,  inside  the 
apple  for  example.  It  would  be  unsafe  for  a  fruit  grower  to  use,  on 
his  fruit  trco,  Paris  green  and  water  alone,  stronger  than  one  pound 
to  every  one  Innidred  and  fifty  gallons,  but  if  lime  were  added  the  acid 
burning  (jualitics  of  the  fatal  arsenic  in  this  compound  would  be  neu- 
tralized in  prf)])f.rtion  to  the  amount  of  lime  used,  and  might  \ye  entirely 
done  away  with. 

'I'he  3-.V.^()  Bordeaux  mixture  does  this,  and  we  have  personally 
u^ed  one  ])oun(l  of  Paris  green  in  every  fifty  gallons  of  this  mixture 
as  a  spray  upon  tender  foliage  of  apple  and  plum  as  well  as  upon 
young  tomatoes  in  the  greenhouse.  We  have  preferred,  however,  ifl 
this  report,  to  conform  to  the  more  conservative  views  of  some  of 
our  fruit  growers,  and  have  advised  one  pound  of  Paris  green  in  every 
one  hundred  gallons  of  the  above  mixture.  ITe  strongly  urge  the  use 
of  arsenate  of  lead  in  preference  to  Paris  green. 

In  this  connection  it  is  interesting  to  note  the  remarks  of  Dr.  Mar- 
latt  in  r'armers'  P>ulletin  No.  127,  issued  by  the  U.  S.  Department  of 
Agriculture,  April  14,  1908,  in  which  he  states  (p.  11)  that  "If  it  be 
desirable  to  apply  a  fungicide  at  the  same  time,  as  on  the  apple  for 
the  Codling  Moth  and  the  Apple  Scab  Fungus,  the  Bordeaux  mixture 
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ly  be  used  instead  of  water,  adding  the  arsenical  to  it  at  the  same 
Le  per  gallon  as  when  water  is  used.  The  lime  in  this  fungicide 
utralizes  any  excess  of  free  arsenic,  and  makes  it  an  excellent  med- 
n  for  the  arsenic,  as  it  removes  liability  of  scalding  the  foliage,  and 
rmits  an  application  of  the  arsenical,  if  necessary,  eight  or  ten  times 
strong  as  it  could  be  employed  with  water  alone/*  The  italics  are 
*  writer's.  However,  as  stated  above,  we  strongly  urge  the  use  of 
2  always  safe  arsenate  of  lead  in  preference  to  Paris  green. 

2.  Arsenate  of  Lead  (Disparene)  sells  for  about  the  same 
ice  as  Paris  green,  remains  longer  on  leaf  and  fruit,  and  cannot  burn 
e  foliage.  We  regard  it  as  far  preferable  to  Paris  green  for  the  rea- 
•ns  stated.  Fig.  30  illustates  apple  leaves  from  a  tree  sprayed  with 
ordeaux  and  Paris  green  in  1908,  three  weeks  and  three  days  after 
;)raying,  during  which  period  there  was  much  rain.  Although  the 
Bordeaux  shows  on  the  leaf,  chemical  analysis  gave  no  arsenic,  where- 
s.  Fig.  31  represents  plum  leaves,  sprayed  in  1908  with  Bordeaux 
nixtiire  and  arsenate  of  lead  (three  pounds  to  fifty  gallons),  the  photo 
jeing  taken  after  four  weeks*  of  exposure  to  rain  and  varying  weather. 
In  this  case  not  only  does  the  compound  show  on  leaf  very  clearly, 
but  upon  chemical  analysis  a  trace  of  arsenic  was  found.  We  have 
the  highest  respect  for  arsenate  of  lead,  both  as  regards  its  "staying 
qualities.''  and  also  its  freedom  from  the  injurious  burning  qualities 
which  make  Paris  green  dangerous  to  foliage  unless  carefully  handled. 
In  this  connection  it  is  to  be  noted  that  while  arsenate  of  lead  costs 
about  the  same  as  Paris  green,  it  is  used  from  three  to  six  times  as 
'Strong,  making  an  application  more  expensive  than  a  similar  one  with 
hris  green.  Yet  it  lasts  on  the  foliage  and  fruit  so  nuich  longer  than 
the  latter  that  it  calls  for  fewer  sprayings,  and  would  seem  to  be  in 
^hc  end.  fully  as  economical.  Arsenate  of  lead  and  other  spraying 
compounds  can  be  purchased  in  quantities  at  the  leading  wholesale 
^rug  houses. 

3.  Paris  Green:  See  above.  In  water  for  use  on  fruit  trees 
should  be  employed  at  the  rate  of  one  pound  in  every  one  hundred 
2nd  fifty  gallons.  Tiiis  should  be  kei)t  coiUinually  stirred,  otherwise 
Ihe  Paris  green  sinks  to  the  bottom  of  the  liquid.  A  pound  of  quick 
lime  for  every  ten  gallons  of  the  solution  will  do  much  to  overcome  the 
buniing  propensity  of  this  comi)Ound. 

4.  Ivory  Soap:  Excellent  for  j^lant  lice  in  the  flower  garden. 
\  five-cent  cake  cut  up  and  dissolved  in  six  or  seven  gallons  of  hot 
rater  is  excellent  against  lice  on  golden  glow,  sweet  peas,  roses,  etc. 
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5.  Kerosene  Emulsion  (Hubbard  Formula) :  Dissolve  one- 
half  pound  of  any  hard  soap  in  one  gallon  of  water  by  boiling.  Take 
from  fire  while  still  boiling.  Add  two  gallons  of  a  cheap  grade  of 
kerosene,  and  churn  with  a  spray  pump  until  it  becomes  soft  and 
creamy  in  texture.  This  is  the  stock  solution.  For  plant  lice  use  one 
part  of  stock  solution  to  eight  or  ten  of  water.  A  serious  objection  to 
this  in  the  hands  of  many  is  the  fact  that  after  the  mixture  has  stood 
a  while,  even  when  being  used,  free  oil  rises  to  the  surface,  and  this, 
if  applied  to  a  tree,  will  generally  cause  a  burning  of  the  foliage. .  A 
soap  solution  is  a  safer  agent. 

6.  Sulphite  of  Potash  (Liver  of  Sulphur)  can  be  purchased 
at  most  drug  stores.  Dissolve  one-half  to  one  ounce  in  one  gallon  of 
water  and  use  for  mildew  on  rose,  gooseberry,  etc.  Discolors  white 
paint.    See  also  No.  9. 

7.  Resin  Soap:  Good  for  plant  lice;  also  used  as  a  "sticker," 
being  added  to  spraying  solutions  to  make  them  stick  to  glossy  sur- 
faces. Dissolve  a  pound  of  caustic  soda  in  one  and  one-half  gallons 
of  water.  Add  two  pounds  of  resin  and  one  pound  of  tallow,  and  dis- 
solve by  a  moderate  degree  of  heat.  Add  water  enough  to  make  three 
gallons.    Add  this  to  fifty  gallons  of  spraying  mixture. 

8.  Winter  Sprays:  Lime-sulphur  solution,  crude  petroleum, 
etc.    Excellent  for  scale  insects. 

9.  Ammoniacal  Copper  Carbonate:  An  excellent  fungicide, 
useful  in  cases  of  tomato  blight,  also  against  mildews  on  roses,  rust, 
etc.  Pour  three  pints  of  ammonia  (about  25  per  cent)  into  a  gallon 
of  water  in  an  earthern  or  wooden  receptacle.  Add  five  ounces  of 
copper  carbonate  and  stir.  If  it  all  dissolves,  add  more,  until  a  small 
amount  remains  in  the  liquid.  The  resulting  compound  is  blue;  it 
should  be  kept  in  corked  jugs,  and  be  used  within  a  few  weeks.  The 
above  stock  compound  should  be  diluted  with  sufficient  water  to  make 
fifty  gallons. 

Codling  Moth,  Plum  Curculio,  Tent  Caterpillar,  Canker 
Apple.  Worms,  (all  insects  which  eat  twig,  leaf  or  fruit),  Scab, 

Mildew.  Use  No.  1  just  before  flower  buds  open,  again 
after  all  bloom  has  fallen.  Apply  two  or  three  subsequent  sprayings  at 
intervals  of  two  weeks.  More  frequent  applications  are  useful.  Sprayings 
should  be  so  timed  that  the  young  leaves  receive  an  application  upon  their 
first  appearance,  when  they  are  about  the  size  of  squirrels*  ears.  Plum 
curculio  can  also  be  jarred  off  the  trees  on  sheets  below.  Jar  every  three 
days  after  fruit  has  formed  for  three  or  four  weeks.  Lice  or  Aphids:  In 
the  case  of  nursery  stock  and  small  trees,  the  branches  may  be  bent  over 
and  the  infested  tips  "swashed"  thoroughly  in  a  pan  of  No.  4,  No.  5  or 
No.  7,  or  in  a  mixture  of  soap-suds  and  tobacco. 
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Plum  CurculiOy  Caterpillars,  etc.,  and  all  insects  which 
Plum.  cat  twig,  leaf  or  fruit.    Most  fungous  troubles.    No.  1  as 

under  Apple.    Lice  or  Aphids:    See  under  Apple.    Curled 
leaves  concealing  lice  may  be  picked  off  and  destroyed. 

Anthracnose:    This  disease  can  be  kept  within  bounds  by 
Raspberry.         cutting  out  infested  canes,  and  early  spraying  with  No.  1, 
with  or  without  the  Paris  green.    Repeat  at  intervals  of 
about  ten  days,  avoiding  spraying  when  bushes  are  in  bloom.    Stop  spray- 
ing some  time  betore  the  fruit  begins  to  ripen.     Where  vines  are  badly 
infested  they  should  be  destroyed. 

Currant  and  Gooseberry  Worm:    Use  No.  2,  one  pound 

Currant  and      J"  ten  gallons  of  water,  or  No.  3,  one  pound  in  twenty- 

Gooseberry.      five   pounds   of  air   slaked   lime,    while    fruit    is    small. 

Afterwards  hellebore  as  dry  dust  when  leaves  are  wet 

with  dew,  or  one  ounce  in  one  gallon  water  sprayed  or  thrown  on  with 

small   broom.     The   worms   may   begin   their  work   on    the   inside   of  the 

bushes,  and  are  likely  to  be  overlooked.     No.  1  could  be  used  in  place  of 

No.  2  or  No.  3. 

Rust,  Flea  Beetle,  Leaf  Roller:     No.  1  before  flowering. 

Strawberry.        and  once  immediately  after  bloom  has  fallen.     Two  or 

more   applications   after  harvesting  the  fruit. 

Blight,  Beetles,  striped  and  otherwise:    No.  1  first  appli- 

Melons.  cation  when  about  four  or  five  leaves,  then  keep  foliage 

well  covered  by  spraying  with  No.  1  every  eight  or  ten 

days.     Spray  under  side  of  leaves  as   far  as  possible.     Pick   off  diseased 

leaves  as  fast  as  they  appear.     Do  not  spray  during  the  harvesting  of  the 

I     crop.    Vines  should  be  collected  and  burned  immediately  after  crop  has 

been  gathered.     Lice.     If  patch  is  small,  spray  under  side  of  leaves  with 

No.  4  or  No.  5.     Destroy  all  old  vmes. 

p  -^  Beetles:     Same   as   under   Melons,   or   dust   plants   with 

•  Paris  green  one  pound,  mixed  with  fifty  pounds  of  cheap 

«         •  flour  or  lime.     Plant  an   excess  of  seed.     True  Squash 

"^  '         Bug:    Hand  picking  early  in  morning;  planting  an  excess 

of  seed;  where  plants  are  not  too  numerous  protection  by  coverings  until 

they  are  beyond  injury.     Hand  picking  of  large  yellow  eggs.     Destroy  all 

▼iocs  after  gathering  crop.     This  bug,  it  is  claimed,  will  attack  squashes 

(or  pumpkins)  before  it  does  cucumbers  or  melons,  therefore,  raisers  have 

protected  their  melons  by  planting  squashes  and  pumpkins  near  them  as  a 

catch  crop. 

Cut  Worms  and  Wire  Worms:    Use  paper  about  stem, 

Tomatoes.         making    a    collar    which    extends    into    the    ground    two 

inches,  and  four  inches  above  ground,  tin  cans  with  ends 

burned  off,  in  fact  anything  which  will  make  a  protective  collar  for  a  time. 

Poison  bran  mash  with  Paris  green,  sweeten  and  place  these  baits  about, 

not  too  near  the  plants.     Careful  and  frequent  cultivation,  killing  worms 

when  found;  searching  in  ground  near  cut  plants   for  worms,  and  killing 

same.    Blights  (and  cut  worms,  flea  beetle,  etc.)     No.  1  when  plants  are  in 

cold  frame  or  green  house,  and  spray  under  side  of  leaves  as  far  as  possible. 

Repeat  three  or  four  times  after  plants  are  set  out,  at  intervals  of  eight  or 

ten  days,  spraying  the  ground  about  the  plant  as  well  as  the  plant.    Destroy 
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diseased  leaves  as  soon  as  they  appear.  In  bad  cases  remove  affected 
plants  and  destroy  them  by  burning.  Some  blights  are  carried  from  plant 
to  plant  by  insects.  Keeping  insect  pests  in  check,  therefore,  means  less 
blight.  Careful  pruning,  staking  and  cultivation  help;  rotation  of  crops 
also.  No.  9  is  an  e.xcellent  fungicide  for  many  blight  diseases  on  tomatoes. 
Potato  "Bugs."  Blight:  Use  Xo.  1  for  the  first  time 
Potatoes.  when  plants  have  about  six  to  eight  leaves,  and  continue 

for   several   spraj'ings   at   intervals   of   ten   days   or  two 
weeks.     Later  sprayings  may  be  given  at  any  time  if  "bugs"  are  active. 
Green  Cabbage  "Worm.'*  and  all  leaf-eating  caterpillars, 
Cabbage  and      Flea  Beetles,  etc.     Paris  green  or  arsenate  of  lead  and 
Cauliflower.       water   during   the   season   as   frequently  as   occasion  de- 
mands on   cabbage.     Cauliflower  should  not   be  sprayed 
after  heads  beni"  to  form.     Use  dry  hellebore,  which  is  harmless  to  man,  if 
caulillower   heads   are   being  eaten   by   insects.      Cabbages   can    be    sprayed 
with  any  arsenical  up  tt)  within  a  few  weeks  of  gathering.     They  are  not 
easily  injured  by   Paris  green,  and  some  growers  use  it  as  strong  as  three 
poun<K  in   lifty  gallons  of  water.     A  (luart  of  soft  soap,  or  eight  quarts  of 
very  strong  soap-.suds  should  be  u>ed  in   every  fifty  gallons,  to  insure  the 
liijuid's  spreading  over  the  leaf.     Root  Maggot:     Steep  two  ounces  of  white 
hellelM>re  in  one  <|uart  o(  water  tor  an  hour,  dilute  with  water  to  make  one 
gallon  of  the  decoction.     Apply  with  sprinkling  can  a  few  days  after  plants 
are  set   out;   five  days   later  apply  again,  and  a   third  application   five  days 
after   the  seeond.      .\pply  seven  or  eight   times  more  at  weekly  intervals. 

Lice:     Watch  l)u>hes  carefully  and  use  No.  4  whenevef 
Rose.  tli^'  pests  are  seen.     Spray  forcibly.     Rose  Beetles,  Ros« 

Chafers:  jarring  on  to  cloth  beneath  bush  early  in  morn' 
ing.  then  collect  and  destroy.  White  hellebore  dry  when  leaves  are  moist- 
Leaf-cutting  Bee:  Dissolve  one-half  pound  of  whale  oil  soap  in  four  gal^ 
Ions  of  water,  and  sprinkle  leaves  when  plants  are  not  in  bloom:  whil^ 
foliage  is  still  wet  with  this  solution  dust  with  powdered  sulphur.  Mildew^ 
Use  Xo.  6  or  No.  ^)  at  the  very  first  appearance,  and  repeat  whenevei^ 
necessary.  \o.  f)  stains  white  paint.  Dusting  powdered  sulphur  on  leave* 
when  they  are  damp  is  'rood.     Black  Spot:     Use  Xo.  9  every  week. 

Controlling  the  Codling  Moth  with  One,  or  at  Most,  Two 
Sprayings:  Prof.  l>all  of  I'lah,  and  otlier  workers  on  the  Pacific 
Coast  have  revolntionizcd  spraying  for  the  Codling  Moth  where  this 
in.sect  alone  is  t(^  be  cond)ate(l.  They  ^m\  that  by  one.  or,  at  most,  two 
sprayings,  judiciously  timed  and  pr  )}KTly  applied,  almost  the  entire 
crop  of  fruit  can  be  saved. 

Pall's  method  is  based  primarily  on  two  important  facts.  He 
claims  that  wherever  upon  the  apple  the  eggs  of  the  first  brood  are 
laid,  a  great  majority  of  the  young  worms  (over  |  )  coming  there- 
froin  crawl  to  the  calyx  and  enter  there.  Secondly,  and  a  condition 
which  has  not  heen  taken  into  consideration  hitherto  hy  entomologists, 
is  the  fact  that  in  a  young  apple,  immediately  after  the  petals  fall,  there 
are  two  cavities  at  the  calyx  end,  the  stamen  **hars"  (Ball)  roofing  the 
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lower  of  the  two  cavities,  see  Fig.  29,  b  and  bl.  The  young  larva 
enters  the  apple  by  eating  through  the  floor  of  the  lower  cavity.  Ball's 
idea  was  to  get  the  poison  lodged,  in  sufficient  quantity  in  the  lower 
cavity  where  it  would  do  some  good.  To  accomplish  this  he  sprayed 
from  above,  w^hile  the  apples  were  still  erect,  Fig.  29,  a.  But  for  a 
few  days  after  the  petals  fall,  these  stamen  "bars''  are  so  tightly 
pressed  together  as  to  make  it  very  difficult  for  the  liquid  to  penetrate 
to  the  low^er  cavity.  By  waiting  a  week  or  ten  days,  even  though  the 
calyx  lobes  are  closing  at  that  time,  these  bars  have  shrunk,  Fig.  29,  c 
and  cl.  enabling  a  careful  workman  to  place  a  big  dose  of  poison  in 


FiK.  2U.    a.  after  Slinserland ;  b,  bl.  c.  cl.  after  Ball. 

the  lower  chamber,  where  it  is  needed.     The  nozzle  should  be  held 
alxDve  the  apples,  and  made  to  give,  not  a  mist,  but  a  forcible  and  sub- 
stantial spray,  directly  down  upon  the  fruit.     Later  than  this,  how- 
ever, spraying  with  these  principles  in  view  would  be  of  little  avail 
because  the  calyx  lobes  are  almost  completely  closed.     Ball's  work 
shows  that  enough  poison  is  retained  from  two  early  sprayings  to  kill 
an  average  of  ninety  per  cent  of  the  worms  of  the  first  brood  and 
seventy-four  per  cent  of  the  second  brood.    To  accomplish  good  results 
the  spray  must  be  a  forceful  one  used  abundantly,  and  front  above  the 
fruit. 
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We  insert  this  hero,  a  very  brief  summary  of  a  most  excellent 
aii«l  exhaustive  report  niatle  by  Vroi.  Hall  at  the  Nineteenth  Annual 
Meeting  of  the  Associati4>n  of  lu'unomic  Kntomologists,  held  in  New 
York  City  in  December.  1*^.).  since  it  is  a  new  and  radical  departure 
from  previous  work  in  spraying  for  the  Codling  Moth,  and  gives 
spraying  an  entirely  different  aspect.  Mr.  Ball's  findings  are  to  be 
regarded  as  of  great  practical  value  to  fruit  growers  who  have  only 
the  Cixlling  Moth  evil  to  contend  with.  In  this  state  where  the  Plum 
Curculio  is  a  greater  foe  to  the  apple  than  the  above  named  insect, 
we  have  to  resort  to  a  different  and  more  expensive  treatment.  See 
article  on  "Spraying  for  the  FMum  Curculio," 


Mil.  Ml.  \|iiil««  Inivfis  (spriiyn)  with  Hordi'Aux  ninl  Paris  iireeiO  three  weeks  and 
I  III  III  iiiivi  iifiri  iipplii'iiliiiii.  IttinioAux  f<itll  .«hi>wliif(  hut  no  triu'(>  of  arsenic  upon  cliem- 
li-iil  iiiiiilyHli,    t  >rlif hull. 

Pitst  :s.  Liquid  Sf'rays. 
Duiinj;  bi»th  V^h  ;iinl  1*H)S  most  careful  consideration  has  been 
j;ivrii  t«»  iIm-  inmp.iraiivr  merit >  oi  liipiid  and  dust  sprays  for  use  in 
Mil-  nil  hail  I.  lIu'M'  U'si^  wero  uiulcrtaken  without  prejudice  in  either 
ihnTtioi!.  I  hi'  north  portion  of  the  Russian  Orchard  at  the  Experi- 
ment Station.  \\a>  tnatnl  I'lvv  timo^  wiili  liijuid  liordeaux  and  Paris 
i:rrcii.  u^iiii::  eij^ht  omue^  i^i  \\u  Iwuv  in  every  fifty  gallons  of  Bor- 
tleaux.  riie  niiiMIe  portion  *^\  the  vMchanl  wa>  left  unsprayed  as  a 
ciieck.  aiul  sixty  tree-;  on  llu*  south  iiul  weri.-  ijiven  a  treatment  with 
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y  Bordeaux  and  Paris  green  (General  Formula  XX),  at  the  same 
tes  upon  which  the  others  were  treated.  The  dust  sprayed  trees 
rther  were  given  one  extra  treatment  on  August  13th.  The  total 
unt  of  the  apples  in  the  block  treated  with  liquid  Bordeaux  gave 
^hty-one  per  cent  marketable  and  nineteen  per  cent  unmarketable, 
lile  the  dust  sprayed  trees  showed  seventy  per  cent  marketable  as 


Fig.  SI.    Plam  leave!  sprayed  with  Bordeaux  and  arsenate  of  load  (8  lbs.  to  60 
nUit.)  after  foar  weeks*  exposure   to  weather.     Chemical  analysis  gave  trace  of 

ATMnlC. 

against  thirty  per  cent  unmarketable.  In  other  words,  there  were 
>ixty-two  per  cent  more  marketable  apples  than  unmarketable  in  the 
iquid  sprayed  lot,  and  only  forty  per  cent  more  marketable  than  un- 
narketable  in  the  dust  sprayed.  'J  hese  counts  were  all  made  on 
)uchess  trees.  Another  block  of  nine  different  trees  sprayed  as  above 
nth  dust,  showed  only   forty-three   per  cent  of  marketable   apples, 
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while  fifty-seven  per  cent  of  the  fruit  was  not  fit  for  market.  In 
other  words,  there  w^ere  more  unmarketable  than  marketable  apples. 
The  causes  of  the  injury  which  determined  the  above  counts  were  scab, 
codling  moth  and  curculio. 

We  feel  compelled  to  say  from  our  work  of  1907,  which  vf?i^ 
fully  corroborated  in  1908,  that  where  water  is  abundant,  and  the 
ground  level,  liquid  Bordeaux,  to  which  arsenate  of  lead  has  been  add- 
ed, is  far  preferable  to  any  spray  applied  as  a  dust.  There  is  no  ques- 
tion but  that  a  proper  use  of  dust  spray  gives  good  results,  but  these 
results  are  so  dependent  upon  the  weather,  time  of  spraying  and  other 
conditions,  that  the  disadvantages  of  its  use  are  decidedly  against  it. 


SPRAYING  FOR  THE  PLUM  GURGULIO. 


The  question  as  to  the  feasibility  of  using  Bordeaux  mixture 
and  Arsenate  of  Lead  against  the  various  fungous  diseases  and  the 
Plum  Curculio,  attacking  apple  and  plum,  was  assigned  as  an  ex- 
periment for  the  years  1907  and  1908,  to  Mr.  A.  G.  Ruggles  of  this 
Division.    His  report  on  this  work  follows : 

Ever  since  spraying  has  been  recognized  as  a  source  of  pro- 
tection against  injurious  insects,  more  or  less  attention  has  been 
given  to  spraying  for  Curculio.  In  the  East  many  fruit  growers 
today  feel  confident  that  they  can  control  this  pest  of  the  plum  with 


Fig.  82.    Ourcalio  catcher  used  in  Jarring  trees.    After  Sllngerland. 

an  arsenical  spray,  while  others  still  adhere  to  the  old  method  of 
jarring  the  trees  and  catching  and  destroying  the  beetles.  See  Fig.  32. 
As  all  Minnesota  fruit  growers  know,  one  of  the  greatest  draw- 
backs to  successful  plum  growing  is  the  injury  caused  by  the  Plum 
Curculio.  Often  we  have  been  told  that  "the  plums  set  well  and 
then  all  drop  off  before  time  for  picking."  Upon  examination  of 
these  fallen  plums  90%  at  least  were  found  with  the  Curculio  mark 
upon  them.    See  Fig.  33, 
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Beside  plums,  apples  are  very  badly  attacked  by  this  insect  in 
Minnesota,  and  without  doubt  it  is,  in  many  sections,  the  diief 
enemy  of  the  apple.  Wlicn  the  fruit  trees  become  large,  and  arc 
placed  so  closely  together,  as  they  are  recommended  to  be  in  this 
state,  the  use  of  the  Curculio  catcher  is  often  a  more  laborioas 
method  of  attack  than  in  eastern  and  southern  orchards. 

More  or  less  successful  spraying  experiments  have  been  carried 
on  by  the  Cornell  ICxpcrimcnt  Station  against  the  Plum  Cnrcnlio 
on  plums,  while  other  stations  such  as  Missouri  and  Illinois,  have 


Fig.  88.    Plum  Oaroulio,  adult  and  early  stages;  plums  showing  characteiistlo 
markings,  with  gum  exudation.    After  Lugger. 

carried  on  similar  experiments  against  this  insect  on  apples.  In 
the  interest  of  Minnesota  fruit  growers,  spraying  experiments 
against  the  Plum  Curculio  on  plums  were  begun  in  1907,  and  have 
been  carried  on  through  two  seasons.  These  experiments  have 
been  conducted  in  the  plum  orchard  of  the  Experiment  Station,  the 
use  of  which  was  kindly  loaned  for  the  purpose  by  the  Horticul- 
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tural  Division.  Acknowledgments  are  also  due  to  Messrs.  O.  F. 
Brand  &  Son  of  Faribault,  and  F.  J.  Butterfield  of  Long  Lake  for 
courtesies  extended  to  the  Entomological  Division  in  allowing  the 
use  of  their  orchards  for  spraying  experiments.  Unfortunately 
weather  conditions  in  one  case,  and  lateness  in  starting  in  the 
other  prevented  any  definite  results  from  being  obtained  upon  the 
plums  in  those  localities.  The  data  upon  which  the  following 
suggestions  are  given  were  all  obtained  from  work  in  the  Experi- 
ment Station  orchard. 

The  plum  trees  used  in  the  experiment  varied  in  age  from  five 
to  ten  years,  the  average  tree  being  capable  of  bearing  a  bushel 
and  a  half  of  plums.  They  were  of  such  varieties  as  Surprise, 
Wyant,  Cheney,  De  Sota,  Compass-cherry,  etc.  Although  at  the 
beginning  of  each  season  sixty  or  more  trees  were  in  the  experi- 
ment, fruit  set  well  only  on  some  twenty-five  trees. 

Life  History:  The  adult  Plum  Curculio,  see  Fig.  33,  is  a 
Snout  Beetle  nearly  %  of  an  inch  in  length.  The  female  beetle 
inserts  her  eggs  beneath  the  skin  of  the  fruit,  and  then  turning 
around,  makes  the  characteristic  crescent  shaped  mark  on  one  side 
of  the  egg,  as  seen  in  Fig.  33.  From  the  tgg  hatches  a  little  grub, 
which  feeds  on  the  fruit,  eventually  causing  it  to  drop.  When  the 
grub  IS  full  grown  it  leaves  the  plum  and  enters  the  ground,  soon 
changing  into  a  pupa.  Late  in  the  season  the  pupa  changes  into 
the  beetle,  which  passes  the  winter  in  protected  places. 

In  1908  the  adult  beetles  were  not  found  until  May  30th,  although 
observations  were  begun  as  early  as  May  1st.  After  their  first  ap- 
pearance they  were  observed  up  to  July  12th.  It  is  possible  that 
they  were  present  in  small  numbers  several  days  before  May  30th, 
so  that  the  actual  Curculio  season  extended  over  a  period  of  six 
or  seven  weeks. 

In  studying  the  habits  of  this  insect  one  finds  that  in  the  spring 
it  feeds  for  a  time  upon  the  leaves  and  the  young  fruit.  The  theory 
is,  therefore,  that  if  the  leaves  and  young  fruit  are  covered  with  a 
poison  spray  during  the  time  the  Curculio  is  at  work,  many  beetles 
will  be  killed  thereby.  Plum  leaves  are  very  susceptible  to  burning 
from  Paris  green,  but  we  find  that  arsenate  of  lead,  however  strong 
the  mixture  may  be  used,  has  no  injurious  effect  upon  the  foliage, 
and  at  the  same  time  sticks  much  better  than  Paris  green.  Con- 
sequently our  experiments  were  carried  on  entirely  with  arsenate 
of  lead,  or  a  combination  of  arsenate  of  lead  and  Bordeaux  mixture. 
Fig.   34   shows   how   well   arsenate  of  lead    sticks.    The   tree    from 
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which  this  leaf  was  taken  had  been  sprayed  over  four  weeks  pre- 
vious to  the  taking  of  the  photograph,  and  during  this  period  the 
rainfall  had  been  very  heavy.  At  the  time  the  picture  was  made 
three  leaves  were  examined  and  analyzed  by  the  Chemical  Division 
of  the  Experiment  Station,  and  traces  of  arsenic  were  still  found 
In  this  connection  it  is  interesting  to  note  that  in  another  experi- 
ment where  Paris  green  was  used,  handfuls  of  leaves  were  ex- 
amined, and  not  a  trace  of  arsenic  was  found. 


Fiff.  8t.    Plum  leaf  showlnir  adhesive  qualltleH  of  arsenate  of  lead.    Oriirlnal. 

The  season  of  1907  arsenate  of  lead  at  the  rate  of  three  pounds 
to  fifty  gallons  of  water  was  used.  The  first  spraying  was  given 
just  as  the  buds  were  bursting,  namely.  May  29th ;  the  second 
spraying  was  done  on  June  17th,  after  the  blossoms  had  fallen  and 
young  plums  were  the  size  of  small  peas.  The  third  spraying  was 
on  June  24th. 
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Number  of  Sprayings.                  Dates  Sprayed.  Results. 

None    (check   trees) 53%    Marketable 

2  Sprayings    June  17  and  June  24 62%    Marketable 

3  Sprayings    May  29,  June  17  and  June  24. .  .77%    Marketable 

The  common  Sclerotinia  rot  of  the  plum  was  so  destructive  in 
1907,  that  in  1908  it  was  decided  to  use  a  fungicide  with  the  arsen- 
ate of  lead.  Consequently,  Bordeaux  mixture  (3  lbs.  copper  sul- 
phate, 4  lbs.  lime,  50  gals,  water)  plus  three  pounds  of  arsenate  of 
lead  was  used. 

The  spring  of  1908  started  in  very  early,  and  the  buds  began 
to  swell,  some  fruit  buds  showing  white  by  the  last  of  April,  and 
because  of  this  the  first  spraying  was  done  as  early  as  May  2nd. 
A  cold  period  following  this,  the  second  spraying  was  delayed  until 
May  27th.  The  trees  were  sprayed  the  third  time  on  June  4th. 
The  results  are  as  follows: 

Percentage  of 
Number  of  Sprayings.  When  Sprayed.  marketable    fruit. 

Unsprayed  40% 

2  Sprayings    May  2,  May  27 62% 

2  Sprayings    ' May  27,  June  4 74% 

3  Sprayings    May  2,  May  27,  June  4 86.4% 

In  the  comparison  of  these  tables  it  is  interesting  to  observe 
that  the  first  spraying  in  both  years  gives  results  in  favor  of  the 
early  spraying.  The  result  in  1908  is  difficult  to  explain  because 
the  Curculios  were  not  active  to  any  extent  until  after  May  30th, 
and  yet  this  first  spraying  was  given  on  May  2nd,  a  period  of  at  least 
three  weeks  intervening  before  the  Curculio  began  to  work.  The 
only  reasonable  explanation  seems  to  be  that  the  arsenic  from  the 
first  spraying  clung  to  the  buds  so  that  it  was  effective  when  the 
Curculios  made  their  appearance. 

In  testing  for  Curculios  it  was  very  interesting  to  note  the 
proportion  of  beetles  found  on  the  sprayed  and  unsprayed  trees. 
For  instance :  On  June  10th,  jarring  one  unsprayed  tree  we  obtained 
^jght  Curculios,  while  upon  jarring  three  sprayed  trees  none  were 
obtained.  On  July  2nd  upon  jarring  three  unsprayed  trees  three 
Curculios  were  found,  and  from  the  same  number  of  sprayed  trees 
none  were  found. 

From  July  2nd  to  July  12tK,  trees  were  shaken  every  day,  and 

not  a  Curculio  was  obtained  from  a  sprayed  tree,  although  at  least 

one  a  day  was  taken  from  a  check  tree. 
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In  1907  the  plum  crop  at  the  Experiment  Station  was  prac- 
tically a  failure,  while  in  1908,  although  below  normal,  it  was 
much  better  than  in  the  previous  year.  The  results  for  1908  arc, 
therefore,  more  reliable  for  basing  conclusions  upon. 

On  the  basis  of  a  normal  crop  of  50.000  bushels  of  plums  in 
Minnesota,  or  say  $100,000  worth,  if  every  fruit  grower  would 
spray,  instead  of  there  being  only  forty  per  cent  of  marketable  fruit, 
there  would  be,  to  be  conservative,  twice  that,  or  100,000  bushels, 
an  addition  of  $100,000  more  to  be  divided  among  the  fruit  growers 


Fiff.  86.  Details  of  Injury  to  apples:  a,  egg  punctures  with  larvae  living  In  the 
palp  and  the  punctures  l>oflrlnnlnR  to  decay ;  b,  c,  d,  egg  punctures  beslnnlng  to  heal, 
as  egffs  never  hatched:  /.  ba<lly  stung  portions  of  an  apple;  «,  ess  puncture  nearly 
healed :  cr,  scar  in  a  depression.— Stedman. 

of  the  State.     It  must  be  remembered  in  this  connection  that  the' 
Bordeaux   mixture   reduced   the   loss   from   Plum   Rot  and  other 
fungous  diseases. 

Cost  of  Spraying:  From  careful  data  collected,  we  find  that 
the  cost  of  the  three  sprayings  on  such  plum  trees  as  were  used  in 
this  experiment,  is  between  ten  and  fifteen  cents  per  tree.  If  a 
tree  bore  only  a  bushel  of  plums  the  extra  quality  of  the  fruit,  as 
well  as  the  lessening  of  the  dead  loss  from  fallen  fruit,  due  to 
spraying,  would  more  than  repay  for  the  fifteen  cent  outlay. 
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Cost  of  Jarring:  The  cost  of  spraying  is  insignificant  in  com- 
parison with  the  cost  of  jarring.  During  the  first  part  of  the  Cur- 
culio  season  the  trees  should  be  jarred  at  least  every  other  day  for 
the  first  three  weeks,  and  after  that  every  three  or  four  days  for 
a  week.  This  entails  an  enormous  expense  of  time  and  labor,  while 
in  spraying,  the  work  of  protection  is  all  done  in,  at  the  most,  three 
applications  of  the  spray. 

Spraying  Apparatus:  An  ordinary  barrel  pump,  with  a  Bor- 
deaux nozzle  was  used  in  these  experiments.  Possibly  more  strik- 
ing results  would  have  been  obtained  if  other  nozzles,  which  ex- 
perience has  shown  are  to  be  preferred,  had  been  used.  The  writer 
hopes  to  carry  the  work  further  another  season,  experimenting  with 
such  nozzles  as  the  Vermorel  and  Mistry. 

Other  Methods  of  Control:  The  destruction  of  windfalls, 
either  by  means  of  cultivation  during  the  latter  part  of  July  and 
August,  or  by  turning  hogs  into  the  orchard  during  this  period, 
will  control  this  insect.  Chickens  being  allowed  free  run  in  a  plum 
orchard  will  also  keep  it  down  to  a  large  extent. 

A    Co-operative    Experiment:     In   one   co-operative    experi- 
ment   the    Grasselli    Bordeaux    Arsenate    of    Lead    Paste    was 
used    on    twenty    trees    of    the    Duchess    apple,    the    fruit    of 
which    had    already    begun     to    show    signs    of    being    marked 
by    the   Plum    Curculio.      When    the   apples   were   picked,   while 
the     unsprayed     trees     bore     only     75%     of     marketable     fruit, 
82.5%  of  perfect  fruit  was  taken  from  the  sprayed  tree — a  slight 
advantage  in  favor  of  the  sprayed  tree.     On  these  trees  only  two 
sprayings  were  given,  both  after  the  fruit  had  formed.     In  picking 
up  windfalls,  a  slight  difference  was  noted  in  the  number  from 
the  sprayed  and  unsprayed  trees.     Fifteen  thousand  were  picked 
up  from  under  an  unsprayed  tree,  while  13,800  were  found  under 
^j     a  sprayed  tree,  the  two  trees  being  about  equal   in   size.     This 
i      (lata  is  not  sufficient  to  base  any  conclusions  in  regard  to  Gras- 
I      scUi's  mixture. 

f  At  the  suggestion  of  the  writer  eight  or  nine  hundred  other 

apple  trees  were  sprayed  in  this  same  orchard  during  the  spring 
^^  1908,  Paris  green  and  arsenate  of  lead  each  being  used  once, 
with  Bordeaux  mixture.  At  the  time  of  our  first  visit  the  Curculios 
were  very  abundant  among  these  trees,  and  much  of  the  growing 
fruit  was  already  marked,  so  the  advice  was  "Spray  at  once  thor- 
oughly." As  arsenate  of  lead  was  not  immediately  available,  Paris 
green  (one-half  pound)  was  used  with  the  Bordeaux  mixture  (5 
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lbs.  copper  sulphate,  6  lbs.  lime  and  50  gals,  water)  for  the  first 
spraying,  arsenate  of  lead  (3  lbs.)  being  employed  with  the  Bor- 
deaux mixture  (same  proportions  as  above)  for  the  second  spraying. 
The  spraying  apparatus  was  faulty,  and  the  trees  were  not 
sprayed  nearly  as  thoroughly  each  time  as  they  should  have  been, 
yet  comparatively  good  results  were  obtained.  In  1907,  when  no 
spraying  was  done,  this  fruit  grower  had  a  small  crop  of  apples, 
and  even  what  he  had  were  very  badly  marked  with  the  curculio 
and  scab,  but  this  year  over  two  thousand  bushels  of  good  clean 
apples  were  picked,  the  orchardist  receiving  an  average  of  over  a 
dollar  per  bushel   for  them. 

SUMMARY. 

1.  Spraying  plum  trees  with  Arsenate  of  Lead  and  Bordeaux  Mix- 

ture (3-4-50)  two  or  three  times  at  beginning  of  Curculio 
season,  at  intervals  of  a  week  or  ten  days  will  prevent  at 
least  509?  loss  of  fruit  from  Curculio  injury,  to  which  must 
be  added  whatever  injury  from  fung^i  is  saved  by  the  use 
of  Bordeaux  mixture. 

2.  Spraying  apple  trees  at  the  same  time  will,  as  our  experiments 

and  the  experiments  of  others  show,  control  not  only  the 
Curculio  on  the  apple,  but  the  Codling  Moth  as  well. 

3.  The  spraying  before  the  blossoms  open  gives  a  result  decidedly 

in  favor  of  such  spraying.  If,  however,  only  two  sprayings 
can  be  given,  the  second  (May  27th  in  1908),  and  third  (June 
4th  in  1908)  are  the  most  effective. 

4.  Cultivation  during  July  and  August,  or  turning  hogs  in  to  gather 

up  windfalls  is  an  effective  method  of  control. 


SOME  DESTRUCTIVE  SHADE  TREE  PESTS- 


THE    OAK    PRUNER. 

Elaphidion  villosum    Fabr. 


Pig.  30.    The  Oak  Pruner,  Elaphidion  villosum  Fab.     Beetle,  larva,  and  lavra 
in  burrow.    Original. 

However  desirable  it  may  be  to  have  a  judicious  pruning  of  our 
oaks,  we  can  hardly  trust  to  this  beetle  to  do  the  work  as  we  wish  it 
done,  and  during  the  summer  of  1908,  Elaphidion  has  certainly  exceed- 
ed the  limit  and  caused  much  anxiety  to  owners  of  oak  trees  in  various 
parts  of  the  state.  Further,  since  it  sometimes  attacks  the  apple  and 
other  quite  valuable  trees,  it  calls  for  some  attention. 

During  July  of  the  present  year  one  may  have  observed  beneath 
our  oak  trees  many  fallen  twigs,  and  in  some  instances  small  branches, 
with  leaves  still  attached,  and  generally  withered,  though  sometimes 
'till  green.  A  glance  into  the  tree  would  reveal  possibly  other  twigs 
hanging  suspended,  with  wilting  or  wilted  leaves,  not  yet  dislodged  by 
the  wind.  The  pieces  on  the  ground,  when  examined,  exhibit  a  clean 
cuter  break  at  the  large  end,  and  if  one  cuts  into  the  twig  with  a  knife, 
a  whitish  worm  is  disclosed  lying  in  the  burrow  thus  opened.  This  is 
the  larva  of  the  Oak  Pruner,  which  when  full  grown,  is  a  little  more 
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than  one-half  inch  long,  and  transforms  into  a  blackish  or  brownish- 
black  beetle  of  about  the  same  length. 

The  life  history  of  this  pest  is  such,  evidencing  apparently  marvel- 
ous instinct,  that  it  commands  our  admiration.  The  female  beetle,  ac- 
cording to  Fitch,  normally  lays  her  eggs  in  spring  or  summer  <hi  a 
green  succulent  twig  in  an  angle  between  leaf  twig  and  leaf  stalk.  This 
action  affords  the  young  tender  food  of  the  right  nature,  easily  obtained. 
As  the  larva  grows  older  it  works  into  the  older  wood.  At  this  time 
the  "worm"  is  about  half  grown.  According  to  the  above  writer  and 
others,  this  larva  needs  moisture  to  go  through  with  its  transforma- 
tions to  the  pupal  and  later  to  the  imago  stage.  This  evidently  it  could 
not  obtain  if  the  twig  remained  on  the  tree.  It  therefore,  proceeds  to 
cut  off  the  twig  which  has  afforded  it  a  home,  so  that  this  will  lie  on 
the  moist  earth  during  the  autumn  and  winter.  This  is  a  very  nice 
operation,  evidencing  apparently,  as  stated  above,  remarkable  instinct. 
Fitch  tells  the  stoiy  so  nicely  that  we  reproduce  here  his  account:  ] 

"The  worm,  being:  about  half  grown,  is  now  ready  to  cut  the  limb  asunder. 
But  this  is  a  moat  nice  and  critical  operation,  requiring  much  skill  and  calcula- 
tion, for  the  limb  must  not  break  and  fall  while  he  is  in  the  act  of  gnawing 
it  apart,  or  he  will  be  crushed  by  being  at  the  point  where  it  bends  and  tears 
asunder,  or  will  fall  from  the  cavity  there  when  it  breaks  open  and  separates. 
To  avoid  such  casualties,  therefore,  he  must  after  severing  it  have  time  to 
withdraw  himself  back  into  his  hole  in  the  limb  and  plug  the  opening  behind 
him  before  the  limb  breaks  and  falls.  And  this  little  creature  accordingly 
appears  to  be  so  much  of  a  philosopher  as  to  understand  the  force  of  the  winds 
and  their  action  upon  the  limbs  of  the  tree,  so  that  he  can  bring  them  into 
his  service.  He  accordingly  severs  the  limb  so  far  that  it  will  remain  in  its 
position  until  a  strong  gust  of  wind  strikes  it,  whereupon  it  will  break  off  and 
fall. 

"But  the  most  astonishing  part  of  this  feat   remains   to  be  noticed.    The 
limb  which  he  cuts  off  is  sometimes  only  a  foot  in  length  and  is  consequently 
quite  light;  sometimes  ten  feet  long,  loaded  with  leaves,  and  very  heavy.    A 
man  by  carefully  inspecting  the  length  of  the  limb,  the  size  of  its  branches,  and 
the  amount  of  foliage  growing  upon  them  could  judge  how  far  it  should  ^ 
severed  to  insure  its  being  afterwards  broken  by  the  winds.     But  this  wofi^ 
is  imprisoned  in  a  dark  cell   only  an  inch  or  two  long  in  the  interior  of  th^ 
limb.     How  is  it  possible  for  this  creature,  therefore,  to  know  the  length  aU^ 
weight  of  the  limb  and  how  far  it  should  be  cut  asunder?    A  man,  moreover^ 
on  cutting  a  number  of  limbs  of  different  lengths   so   far  that   they  will  b^ 
broken  by  the  winds,  will  find  that  he  has  often  miscalculated,  and  that  several 
of  the  limbs  do  not  break  off  as  he  designed  they  should.     This  little  wornu 
however,  never  makes  a  mistake  of  this  kind.     If  the  limb  be  short  it  severs 
all  the  woody  fibers,  leaving  it  hanging  only  by  the  outer  bark.    If  it  be  longer 
a  few  of  the  woody  fibers  on  its  upper  side  are  left  uncut  in  addition  to  the 
twtrk.     If  it  be  very  long  and  heavy  not  more  than  three-fourths  of  the  wood 
will  be  severed.     With  such  consummate  skill  and   seemingly  superterrestrial 
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intelligence  does  this  philosophical  little  carpenter  vary  his  proceedings  to  meet 
the  circumstances  of  his  situation  in  each  particular  case!  But  by  tracing  the 
next  stage  of  his  life  we  shall  be  able  to  see  how  it  is  that  he  probably  per- 
forms these  feats  which  appear  so  much  beyond  his  sphere. 

"Having  cut  the  limb  asunder  so  far  that  he  supposes  it  will  break  with 
the  next  wind  which  arises,  the  worm  withdraws  himself  into  his  burrow,  and 
that  he  may  not  be  stunned  and  drop  therefrom  should  the  limb  strike  the 
earth  with  violence  when  it  falls,  he  closes  the  opening  behind  him  by  in- 
serting therein  a  wad  formed  of  elastic  fibers  of  wood.    He  now  feeds  at  his 
leisure  upon  the  pith  of  the  main  limb,  hereby  extending  his  burrow  up  this 
limb  six  or  twelve  inches  or  more  until  he  attains  his  full  growth — quietly 
awaiting  the  fall  of  the  limb  and  his  descent  therein  to  the  ground.    It  is  quite 
probable  that  he  does  not  always  sever  the  limb  sufficiently,  in  the  first  instance, 
for  it  to  break  and  fall.    Having  cut  it  so  much  as  he  deems  prudent,  he  with- 
draws and  commences  feeding  upon  the  pith  of  the  limb  above  the  place 
where  it  is  partically  severed,  until  a  high  wind  occurs.     If  the  limb  is  not 
hereby  broken,  as  soon  as  the  weather  becomes  calm  he  very  probably  returns 
and  gnaws  off  an  additional  portion  of  the  wood,  repeating  this  act  again  and 
again,  it  may  be,  until  a  wind  comes  which  accomplishes  the  desired  result 
And  this  serves  to  explain  to  us  why  it  is  that  the  worm  severs  the  limb  at 
such  an  early  period  of  his  life.     For  the  formidable  undertaking  of  cutting 
asunder  such  an  extent  of  hard  woody  substance,  we  should  expect  he  would 
await  till  he  was  almost  grown  and  had  attained  his  full  strength  and  vigor. 
But  by  entering  upon  this  task  when  he  is  but  half  grown  he  has  ample  op- 
portunity to  watch  the  result,  and  to  return  and  perfect  the  work  if  he  dis- 
covers his  first  essay  fails  to  accomplish  the  end  he  has  in  view." 

Fitch  claims  that  the  entire  larval  and  pupal  stage  is  passed  within 
the  twig.  From  personal  observation,  however,  we  are  led  to  believe 
that  such  may  not  always  be  the  case.  Our  attention  was  called  by 
a  correspondent  in  August,  to  the  fact  that  many  fallen  twigs  exam- 
ined contained  no  worms.  Later,  in  September,  we  noted  this  also, 
and  were  not  able  to  find  a  single  larva  in  any  twigs  examined,  a  large 
number  being  cut  open  for  examination.  This  can  hardly  be  accounted 
for  by  the  work  of  insectivorous  birds,  since  they  would  be  unable  to 
reach  them  in  their  burrows.  In  any  event  the  larva  is  in  its  burrow 
when  the  twig  first  falls,  and  can  then  be  easily  cared  for.  We  there- 
fore, suggest  the  following : 

Remedy :  Collect  and  burn  all  twigs  cut  off  by  this  insect  as  soon 
w  they  are  found  on  the  ground  in  July  or  August,  Do  not  leave  this 
fifork  until  the  following  spring. 
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THE  AEGERIID  ASH   BORER, 

Podescsia   {Aegcria)  fraxini  Lugger. 


Flff.  87.   The  larva  of  the  Aeserlld  Ash  Borer.   Orlffloal. 

This  is  a  whitish  caterpillar,  with  a  few  hairs  sparingly  scattered 
over  its  body,  which  bores  in  the  solid  wood  of  the  Ash,  greatly  weak- 
ening the  trees,  and  sometimes  causing  them  to  break.  It  is  particu- 
larly destructive  where  ash  trees  are  grown  for  wind-breaks  in  Min- 
nesota. South  Dakota  and  Montana.  The  entire  trunk  and  larger 
branches  are  suscej)tible  to  attack.  The  larva  becomes  a  dark-colored 
clear-winged  moth  with  yellowish  markings.  The  eggs  are  laid  by  the 
female  on  trunk  and  branches.  A  real  estate  company  with  large  hold- 
ings at  Ccjlumbia  Heights  complained  to  us  during  the  summer  of  1908 
regarding  this  pest,  claiming  that  quite  large  ash,  w-ith  trunks  three 
to  five  inches  in  diameter,  planted  as  shade  trees,  were  being  riddled. 
Examination  showed  this  to  be  the  work  of  the  above  borer.  We  ad- 
vised the  following  treatment: 

Remedy :  Inject  icith  medicine  dropper  into  the  opening  of  each 
burrozi'  about  one-half  teaspoonfiil  of  bisulphide  of  carbon,  immedi- 
ately pluijying  the  opening  ii*ith  mud,  clay  or  putty.  The  gas  generated 
is  deadly  to  insect  life.    .Ivoid  bringing  a  light  near  this  liquid. 

THE  STALK  BORER  AS  AN  ASH  INSECT. 


^'■0.:^'mi^>.aoi 


I '  V 


Fig.  :».    Papaiifema/urcata,\Arx&,  pupa,  and  moth.    Original. 

In  July,  1908,  there  were  sent  to  us  from  a  large  nursery  mai^l 
cuttings  of  young  ash  from  nursery  rows,  with  the  statement  that  hu^ 
dreds  of  young  trees  were  so  affected  that  they  broke  down  with  tl^ 
slightest  wind,  and  were  thus  rendered  valueless.  The  holes  whe^ 
this  worm  entered  were  plainly  visible  on  the  shoots.  This  bor^ 
proved  to  be  one  of  our  old  friends?,  the  Stalk  Borer,  Papaipema  ft^^ 
cata,  which  has  a  predeliction  for  garden  flowers,  but  has  also  evident  * 
found  young  ash  trees  to  its  liking. 

We  wrote  this  party  that  possibly  the  borer  could  be  killed  \^ 
introducing  a  wire  into  its  burrow,  or,  in  some  cases,  might  be  ci^ 
out,  avoiding  wounding  the  tree  any  more  than  is  necessary.  We  als< 
suggested  spraying  the  growing  trees  in  the  early  spring  with  som^ 
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ng^  soapy  solution  which  contained  Paris  green ^  or  better,  with 
natc  of  lead,  since  the  latter  is  more  lasting.  The  latter  could  be 
very  -Strong,  six  or  eight  pounds  to  fifty  gallons  of  water,  with 
rfect  safely.  A  second  spraying  four  weeks  after  the  first  would  be 
Hul.  This  would  serve^  in  a  measure,  to  protect  the  trees.  W hat- 
er treatment  were  resorted  to,  the  individual  grower  would  have  to 
cide  which  was  the  most  practicaTile  for  Iris  individual  needs.    Where 

I  rice  of  trees  warrants,  or  their  numbers  make  it  possible,  the  bisul- 
'.  treatment  could  be  given,  as  advised  under  ihe  preceding  insect. 


THE  LOCUST  BORER. 

CvUene  robiuiae    Forst, 


.  aa.    YoatijT  f^ocnat  tree  tnjiirptl  by  Locu^i  Uorer  and  later  broken  Uy  tUt?  wind 
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_ _  ji^jg    beautiful    beetle,    black    with   golden 

f       markings,  nearly  three-fourths  of  an  inch  Img 
is  a  common  pest  of  locust  trees  in  Minnesota. 
!    In  the  fall  it  occurs  on  the  flowers  of  goldenrod. 
'.    Branches  and  sometimes  an  entire  tree  succumb 
to  its  attacks.     Dr.  Harris  has  beautifully  de- 
scribed the  life  history  of  this  pest,  and  we  are 
led  to  give  the  exact  words  in  this  connection: 
"In     the     month     of     September     these    beetles 
^  ,        gather    on    the    locust    trees,    where    they   may  be 

seen  glittering  in  the  sunbeams  with  their  gor- 
geous livery  of  black  velvet  and  gold,  coursing 
up  and  down  the  trunks  in  pursuit  of  their  mates, 
or  to  drive  away  their  rivals,  and  stopping  every  now  and  then  to  salute 
those  they  meet  with  a  rapid  bowing  of  the  shoulders,  accompanied  by  » 
creaking  sound,  indicative  of  recognition  or  defiance.  Having  paired,  the 
female,  attended  by  her  partner  creeps  over  the  bark,  searching  the  crevices 
with  her  antennae,  and  dropping  therein  her  snow  white  eggs,  in  cluster3  of 
seven  or  eight  together,  and  at  intervals  of  five  or  six  minutes,  till  her  whole 
stock  is  safely  stored.     The  eggs  arc  soon  hatched,  and  the  grubs  immediately 


Fiff.  40.    Adult  T.ocu8t 
Borer.    Original. 


FlfT.  41.    Kf^Ksof  r-.<)ourit  Borer,  much  enlarged.    After  J.  S.  Houser.  Ohio  Bul.llH. 
burrow  into  the  bark,  devouring  the  soft  inner  substance  that  suffices  for  theif 
nourishment  till  the  approach  of  winter,  during  which  they  remain  at  rest  tf> 
a   torpid    state.      In    the   spring  they   bore   through   the  sapwood.   more  or  less 
deeply  into  tlic  trunk,  the  general  course  of  their  winding  and  irregular  p^' 
sages  being  in  an   upward  direction   from  the  place  of  their  entrance.    For  > 
time   they  cast   their  chips   out  of  their   holes   as   fast  as   they  are  made,  but 
after  a  while  the  passage  becomes  clogged  and  the  burrow  more  or  less  fiU*^ 
with  the  coarse  and  fibrous  fragments  of  wood,  to  get  rid  of  which  the  gruhs 
are  often   obliged   to  open    new   holes    through   the  bark.     The  seat  of  their 
operations  is  known  by  the  oozing  of  the  sap  and  the  dropping  of  the  sawdust 
from  the  holes.     The  bark  around  the  part  attacked  begins  to  swell,  and  in 
a  few  years  the  trunks  and  limbs  will  become  disfigured  and  weakened  by  larg* 
porous  tumors,  caused  by  the  eflforts  of  the  trees  to  repair  the  injuries  tW 
have  suffered.     According  to  the  observations  of  Gen.  II.  A.  S.  Dearborn,  who 
has  given  an  excellent  account  of  this  insect,  the  grubs  attain  their  full  sixt 
by  the  20th  of  July,  soon  become  pupae,  and  are  changed  to  beetles  and  all 
leave  the  tree  early  in  September.    Thus  the  existence  of  this  species  is  limttei) 
to  one  year." 
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Remedies:  Some  repulsive  zvash,  containing  arsenate  of  lead, 
ur  to  six  pounds  for  every  fifty  gallons,  applied  to  trunks  and  hrger 
inches  in  the  early  fall  zuould  be  beneficial.  Cutting  doiim  and  bum- 
7  of  badly  infested  trees  during  the  wiyiter  or  early  spring.  Some 
mpound  containing  whale  oil  soap  or  other  soap  with  the  ad- 
lion  of  a  liberal  supply  of  powdered  sulphur  or  crude  carbolic  acid 

both,  and  ivhiteivash,  might  be  used  as  a  repellant,  to  zvhich  theS 
senate  of  lead  could  be  added  as  indicated.  The  poison  is  added  in 
der  to  kill  young  borers  as  they  enter  the  tree,  should  any  beetle 
;nture  to  lay  her  eggs  in  crevices  of  the  bark  in  spite  of  the  presence 

the  repellant  wash.  The  fact  that  the  adult  beetles  frequent  golden- 
►d  in  the  fall  would  prompt  one  to  keep  this  plant  away  from  the 
roximity  of  locust  trees.  It  has  been  suggested  that,  in  coating  the 
unks  of  trees  in  parks  and  on  private  grounds  with  anything  of  the 
ature  of  whitewash,  lamp  black  or  some  similar  coloring  matter  could 
e  added  to  the  wash,  making  the  latter  harmonious  in  color  with  the 
ark  of  the  treated  tree,  and  thus  avoid  the  o^laring  effect  of  a  zvhitc- 
k?ashcd  trunk. 


THE  BOX  ELDER  MAPLE  BORER. 

A  new  pest  of  the  Box  Elder  in  Minnesota,  affecting  the  young 
twigs.  This  was  frequently  complained  of  dur- 
ing the  summer  of  1908. 

This  insect  was  reared  in  the  insectary,  and 
proves  to  be  a  Tortricid. 

It  was  first  collected  upon  the  Station 
grounds  on  July  2n(l,  1908.  On  July  ijth  pupae 
were  found  in  numbers,  some  in  cocoons  outside 
of  the  twigs,  and  some  inside  of  the  burrows  in 
the  twigs.  Moths  emerged  between  July  21st 
and  July  30th.  Some  of  these  were  transferred 
to  a  small  Box  Elder  in  breeding  cage,  and  al- 
though no  eggs  were  observed,  we  found  on 
August  4th  small  caterpillars  were  feeding  upon 
the  leaves,  later  boring  into  the  top  of  the  plant, 
and  at  this  date  appear  to  be  working  down  the 

JitM.  Box  KlderTwIsr  In-  ^.^„, 
tafwihy  the  MapleBorer.B^tem. 

SlMyr„dia'eT8?S^^^^^^^^  Manifestly  collecting  and  burning  infested 
^nrj.  oriffinai.  ^^^j^^,   ^j^^,  j^^^^^.  ^^j.^  ^£  j^^^^  ^^^  during  July 

n^ould  be  a  desirable  way  to  lessen  their  numbers.  From  examination 
>f  females  sent  him,  C.  H.  Fernald  believes  this  to  be  Froteoteras 
(sculanum  Riley. 
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Flff.  ii\.    TiHrvn.  pupa  and  adult  of  Maple  Borer.   OiiRtn*!. 

THE  BRONZE   BIRCH   BORER, 

.Igrilus  aiixius  (lOry. 

The  illustration  given  herewith,  1^'ig.  12,  shows  excellently  the 
work  of  this  pest.  I>irches  on  the  Kxperinient  Station  grounds  have 
l>een  badly  affected,  a  number  dying  during  the  summer  of  1908,  ap- 
parently as  the  result  of  its  work.  It  attacks  the  Cut-leaved  Birch  and 
both  the  ^'ellow  and  White  I>irch.  It  is  also  recorded  from  poplar 
and  from  willow. 

I)orers  nearly  or  ([uite  full  grown  were  taken  from  White  Birch 
here  on  September  igth,  from  trees  which  were  first  noticed  to  be 
dyirg  about  July  isih.  In  many  cases  some  of  the  smaller  limbs  ap- 
j)eared  to  have  been  killed  by  attacks  of  the  insect  in  1907.  From 
the  photograph  one  will  readily  see  that  these  borers  work  just  under 
the  bark,  practically  girdling  it.  though  they  also  go  deeper  into  the 
wood. 

The  borer  winter^  under  the  bark  in  the  larval  stage,  pupating 
in  the  spring,  the  adult  beetles  emerging  a  little  later,  possibly  in  early 
June  in  Minnesota.  IJy  the  latter  part  of  July  and  during  August 
young  larvae  are  at  work  under  the  bark,  their  presence  being  recog- 
nized by  a  red  color,  and  indications  of  the  course  of  their  burrows  by 
raised  ridges  on  the  bark.  The  larva  apparently  may  leave  the  cam- 
bium layer  in  the  fall  and  work  into  the  wood,  where,  in  a  cavity 
which  it  ])repares.  it  passes  the  winter,  pu])ating  the  following  spring 
or  early  summer.  The  tops  of  the  trees  are  attacked  first,  dying  as  * 
result  of  its  work ;  yet  Dr.  b'ranklin  reports  that  *iimbs  evidently  killed 
the  previous  year  were,  as  a  rule,  among  those  nearest  the  ground. 

Remedies:  The  destruction  by  cutting  and  burning  of  all  infest^ 
trees  during  the  winter  or  very  early  spring  before  the  appearance  0] 
the  adults.     Do  not  leave  any  infested  part  of  the  tree  standing. 

Dr.  E.  P.  Felt,  of  New  York  State,  thinks  that  some  of  the  injur! 
done  by  this  beetle  is  due  to  leaving  a  portion  of  the  trunk  standing 
ciiOugh  borers  remaining  under  the  bark  to  carry  infestation  to  othe 
trees.     These  stumps  are  sometimes  left  for  the  support  of  flowe 
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toxes.  IJirches  on  our  private  grounds  and  parkways  should  be  care- 
ully  watched,  and  if  any  portion  is  observed  to  be  dying,  careful  search 
hould  be  made  for  this  pest.  In  cutting  off  any  i)orli(m  of  an  infested 
ree,  care  should  l>e  taken  to  see  that  no  borers  are  left  in  bark  of  the 
jortion  still  standing. 


Flir.  44.    Work  <ir  tho  Birrh  Borer,    nrlffiiial. 
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THE  WHITE  PINE  LOUSE; 
PINE    BLIGHT;    PINE    BARK    APHID, 

Chcrmcs  pinicortis  Fitch. 

( )ur  illustrati(Mi  shows  very  well  the  white  vvooly  growth  which 

covers  these  minute  a])hi(ls,  which,  by  sucking  the  sap  from  white 

pines,  greatly  weaken.^  and  ever.lually  kills  the  tree.     It  is  a  common 

insect  in   Minnesota,  and  we  have  received  a  number  of  complaints 


^^V\ "  ^^    *^ 

^^Bi>^ 

^m    .^  ^^ ' 

Kljr.  16.    Thf  White  IMn»»  Lou^f  on  hark  of  pine  tree.    Original.  1 

regardhig  it,  besides  j)ersonally  ncUing  its  injurious  work  on  pines  in 
the  vicinity  of  the  ^^vin  Cities.     It  has  been  noticed  and  studied  in  the  /< 
United  States  since  1836.     TVople  unacquainted  with  the  fact  that  this 
white  flocculent  matter  is  a  growth  from  insects,  regard  it  as  some 
form  of  plant  disease,  and  hence  the  name  of  "Pine  Blight." 

Whether  this  insect  hibernates  in  some  one  of  its  forms  on  some 
food  plant  other  than  the  pine,  or  in  the  ground  near  the  tree  affected, 
or  upon  the  affected  tree  itself,  is  apparently  not  known  to  entomolo- 
gists at  the  present  time.     Our  knowledge  of  its  exact  life  history,  ^ 
then,  is  not  complete,  but  we  are  in  possession  of  some  facts  for  which  ^ 


we  arc  indebted  to  E.  L.  Storment  (20th  Rep.  Insects  of  Ilinois,  { 
1898),  who  has  evidently  spent  much  time  and  study  upon  this  some-  : 
what  unique  insect. 
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The  eggs  hatch,  five  to  sixty  in  a  mass,  in  the  latitude  of  Illinois, 
irly  in  May  usually,  having  been  laid  in  the  wooly  masses  covering 
le  female  lice.  For  a  time  the  young  are  active  and  crawl  over  the 
•ees  (probably  in  the  latter  part  of  May  and  early  in  June  in  Minne- 
ata).  Their  activity  soon  ceases  and  they  attach  themselves  to  both 
wigs  and  branches,  become  dark  colored,  though  on  account  of  the 
fhite  wooly  covering  their  presence  is  easily  detected.  Winged 
emales  are  produced  in  June,  and  by  these  other  parts  of  the  tree  and 
Jther  trees  may  be  infested.  The  winter,  as  stated  above,  may  be 
)assed  in  some  one  of  its  stages.  Storment  claims  that  there  are 
everal  broods  in  a  season,  and  that  wingless  females  do  sometimes 
libernate  and  begin  their  egg  laying  in  April  (Illinois),  eggs  hatch- 
ng  about  the  middle  of  that  month.  Much  has  yet  to  be  learned  re- 
jarding  the  life  history  of  this  insect,  and  it  offers  an  inviting  field  for 
;tudy. 

Remedies:  Several  predaceous  insects  eat  this  louse, -notably  the 
arvae  of  some  "lady  bird"  beetles,  of  Syrphus  Flies,  etc.  Kerosene 
emulsion,  about  one  part  of  stock  solution  to  nine  or  ten  gallons  of 
voter,  if  used  in  a  forceful  spray  early  in  spring,  will  kill  this  insect, 
tnd,  it  is  claimed,  the  eggs  also  are  destroyed  by  kerosene  emulsion. 
4  whale-oil  soap  spray,  one  pound  to  four  gallons,  fnight  do  equally 
well.  A  very  forcible  spray  of  xvater  alone  ivould  doubtless  wash  away 
and  kill  many  of  the  insects. 

Storment  claims  that  the  best  time  to  spray  is  in  the  winter,  since 
at  that  time  the  beneficial  insects  which  prey  upon  the  louse  are  not 
destroyed.  His  advice  is  evidently  based  upon  the  theory  that  the 
lice  hibernate  in  some  form  on  the  tree  itself. 

ALDER  BLIGHT,  ALDER  APHID, 

Pemphigus  tesselatus  Fitch. 
Like  the  preceding,  this  dark-colored  louse,  infesting  the  Alders, 
is  covered  with  a  copious  white  flocculent  growth,  making  it  very  con- 
^icuous.  The  insects  secrete  a  so-called  '*honey  dew"  which  drops  to 
the  leaves  below,  and  in  which  grows  a  fungus  (identified  by  Dr. 
Freeman  as  Scorias  spongiosa)^  this  growth  giving  a  dark,  blighted 
appearance  to  the  leaves. 

We  first  noticed  this  louse  on  Alders  on  Lake  of  the  Isles  Boule- 
vard in  1902.  In  October  of  the  same  year  young  were  observed 
>warming  over  frunks  and  branches. 

Their  life  history,  it  may  be  said,  doubtless  resembles  in  a  general 
vay  that  of  other  wooly  aphids.  This  insect  is  now  believed  to  have 
n  alternate  form  on  the  maple  (Patch:  Ent.  News,  Dec.  1908). 

Remedies:  Scmie  as  for  preceding.  Very  badly  infested  trees 
light  well  be  destroyed. 
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Fig.  47.    Alder  Infosted  by  Alder  Aphid.    OrlRlnal. 
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THE  COTTONY  MAPLE  SCALE, 

Pulvinaria  innumerahilis  Rath. 

Xhis  pest,  so  common  on  Maples,  and  in  some  instances  on  Elms, 

s  l»t't."ii  aiKl  is  injuriously  abundant.     It  has  been  thoroughly  dis- 

,ssc<!  in  previous  publications  from  this  department,  but  as  it  figures 

rontineiitly  as  one  of  our  Shade  Tree  Pests,  we  include  here  a  short 

LHitit  of  it»  and  suggest  certain  treatment.     This,  with  the  accom- 

tiying  illustrations,  should  give  our  readers  a  very  good  idea  of  its 

arancc,  anti  the  methods  by  which  it  can  be  combated. 

Chir    iHusit ration   shows   this   insect,    which    has   been   extremely 

abundant  on  Soft  Maple.     Ma])les  and  Kims  as  well  as  various  vines 

iiid   shrubs  in  St.   Paul,  Minneapolis,  St.  Anthony   Park  and  many 

n."*  thrnughoot  the  state,  as  well  as  trees  in  localities  in  South  Da- 

Fkoia  mid  clscwliere,  have  been  more  or  less  affected. 

The  spreading  from  tree  to  tree  could  be  affected,  where  trees 
ijitcrlacei  by  the  active  young  crawling  from  limb  to  limb,  and  further 
\\^*  being  carriefl  on  the  feet  of  birds.  In  the  opinion  of  the  writer, 
Jingli^h  sparrow  is,  in  a  large  measure,  responsible  for  this,  for 
is  pre-eminently  now  the  bird  of  the  city  and  village  streets.  We 
fjnti^t  not,  however,  overlook  the  agency  of  insects  of  various  sorts,  u{)on 
wlKise  l>*jdies  the  young  lice  could  be  easily  transported.  Prof.  Riley, 
the  first  Missouri  Entomological  Report,  comments  on  this  and  says, 
*Tlie  copious  secretion  of  honey  dew  attracts  many  honey  loving  in- 
ticcts.  stuch  as  bees,  wasps  and  tlies,  and  these  without  doubt  carry 
ny  of  the  restless  young  larvae  from  tree  to  tree."  Spiders,  also, 
gfur  j*aid  to  assist  in  this  WM>rk,  and  even  the  beneficial  "Lady  Bird" 
beetle!^  wliich  prey  upon  the  scale.  The  wind,  too,  in  blowing  infested 
leaves  or  twigs  from  one  place  to  another,  alsf)  plays  a  part  in  dis- 
tributing this  inst^t. 

Ordinarily   a   strong,   vigorous   tree   can   withstand    considerable 
iSlpi^n^  of  this   sort  without   being  appreciably   weakened,  but   when 
pest  is  as  abundant  as  it  has  been  recently,  their  pernicious  work  is 
IkI  to  show,  in  the  sickly  appearance  of  snmc  of  the  branches  of 

Renicdie.^:     If  trees  arc  trimmed  in  7i'inter  or  early  spring,  and 

^uttifuys  hurtled,  the  adult  scales  on  the  cuttings,  i^'ith  many  thou- 

is  0/  er/gs.  u*ill  he  destroyed.      The  same  result  would  he  obtained 

pruning  and  burning  in  the  late  summer  and  fall.     Sf^rayitigs  of 

Kcrosciic  emulsion  in  the  spring  and  early  summer  will  kill  the  young 

lice  as  they  are  crawling  over  branches  and  leaves,  and  strong  caustic 

s/*ra\'S.  such  as  lye,  or  little  and  sulphur,  applied  in  winter  wheti  the 
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Kl»r.  Js.    Muph- tni?s  liift»stt{l  hy  r,ini»ii.v  Mnplt*  Scale  In  m  town  in  southorn 
MinnrMttM.    (»riirin(ii. 
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Fig.  48a.    Cottony  Maple  Scale.    Orifpinnl. 

trees  arc  dormant,  ivill  kill  the  adult  scales  and  the  contained  eggs. 
Spraying  a  tall  tree,  however,  is  difficult  and  sometimes  impossible. 
When  but  a  few  are  present  on-  a  vine  or  shrub  they  may  easily  be  got 
rid  of  with  a  bucket  sprayer,  or  even  killed  by  touching  them  with 
kerosene.     Or  they  may  be  picked  off  and  destroyed. 

This  scale  has  many  natural  enemies,  both  predaceons  and  para- 
sitic, which  unknowingly  assist  us  in  our  work  against  it. 

Life  History:  It  belongs  to  the  family  Coccidae,  which  contains 
all  the  scale  insects,  and  its  life  history  resembles  in  general  that  of 
other  scales.  Briefly,  the  young  lice  hatch  in  the  spring  and  early 
summer,  immediately  migrate  to  the  leaves,  and  temporarily  become 
fixed.  Sucking  the  sap  from  the  leaves,  they  rapidly  increase  in  size, 
moutling  a  number  of  times  as  they  grow.  The  scales  undergo  a 
metamorphosis,  emerge  from  pupal  case  as  minute  two-winged  in- 
scctSt  mate  with  the  females  and  die;  the  impregnated  females  later 
m^rate  to  the  twigs  and  pass  the  winter  fixed  to  the  same.  The  fol- 
lowing spring  the  developing  eggs  cause  the  body  of  the  female  to 
increase  in  size,  and  late  in  May  and  in  June  these  eggs  arc  laid  in  the 
cottony  growth  which  the  female  has  secreted  at  the  posterior  end  of 
the  body.  In  the  above  photograph  the  cottony  (waxy)  secretion  is 
full  of  eggs.  After  laying  from  i,ooo  to  2,000  eggs  the  female  dies, 
probably  in  July. 

The  insect  feeds  not  only  on  the  trees  above  indicated,  but  upon 
various  species  of  maple,  upon  wild  grape,  oak,  bassvvood,  hackberry, 
currant,  locust,  sumac,  box  elder,  willow,  woodbine  (Ampelopsis),  etc. 
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FALL  WEB   WORM, 

Hyphantria  cunea  Dru. 


*^a/J^it, 

Yy/j 

*■  ¥   T               J^^""^     / 

■?%<vk 

%^ 

J^fwr 

\  ■    1              f .    1^^ 

^^f^^ 

11  ^^ 

ii  ^  ^^■^^^■'v.  VB 

L        <.  'j  'uL^  1 

Kljr.  «>.    Work  of  Fall  W«b  Worm.    Original. 

Two  years  ago  attention  was  drawn  to  numbers  of  unsightly 
on  leafllcss  trees,  observerl  in  different  parts  of  the  state,  ' 
marked  the  work  of  tlic  VM.  Web  Worm  (Hyphantria  cunca  I 
(hiring  tlie  precechng  summer.  These  were  mostly  seen  in  patrf 
w(Kxlland  bordering  pastures  and  elsewhere,  and  occasionally 
fruit  and  shade  trees.  ( )n  account  of  their  numbers,  and  from  th 
that  their  work  was  not,  for  the  most  pari,  in  conspicuous  situa 
thereby  securing  for  tliemselves  immunity  from  molestation,  n 
pre(lictif>n  was  made  that  their  numbers  would  be  very  largely  inci 
later.  This  turned  out  to  be  the  case,  and  since  land  owners 
whose  properly  they  occurred  this  year  have  taken  very  little,  at 
the  most  part,  no  step>  u:  eradicate  tliem,  their  occurrence  in 
numbers  is  to  be  regan'ed  of  vital  importance  to  fruit  growers, 
ccMiimissioners  an<l  others  who  are  interested  in  preserving  tree 
shrubbery  in  parks  and  in  ])rivate  grounds. 

This  is  the  more  to  be  deplored  since  perhaps  none  of  our 
lends  itself  more  readily  to  preventive  measures,  if  the  suflfere 
but  put  in  practice  a  simple  method  at  the  very  first  appearai 
its  work.  Arsenical  sprays,  it  is  true,  are  not  as  efficacious  in  th 
of  this  insect  as  with  some  other  leaf-eaters,  since  the  web 
covers  the  small  branch,  or  cluster  of  leaves  upon  which  it  is  fe 
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rith  a  fine  web,  thus  in  a  measure  preventing  the  successful  coating 
f  the  leaf  with  poison.  Yet  an  application  of  four  to  six  pounds  of 
rsenate  of  lead  (Disparene)  in  a  hundred  gallons  of  water,  upon  the 
oliage  not  so  covered,  which  will  be  later  attacked,  would  bring 
bout  the  desired  result.  Further,  a  spray  applied  when  the  worms 
re  newly  hatched  will  be  effective  before  they  have  begun  to  spin  web. 
The  simpler  method  above  referred  to  is  to  break  off  the  ''web**  or 
\est  zvlien  first  observed,  before  any  serious  injury  has  been  done,  and 
furn  it  unth  the  contained  zvonns,  or  crush  them  under  foot.  The 
)nly  obstacle,  and  one  which  can  be  readily  overcome,  to  the  suc- 
ressful  working  of  this  method,  is  the  fact  that  their  work  may  escape 
observation  until  a  small  tree  is  nearly  defoliated,  or  neglect  to  destroy 
the  nests  when  first  seen.  It  is  to  be  noted  that  their  nests  are  de- 
serted in  the  fall ;  hence  destroying  these  at  this  time  is  not  effective. 

ITS   OCCURRENCE    AND    FOOD    PLANTS    IN    I907. 

While  observed  in  various  parts  of  the  state  last  summer,  its 
work  was  most  apparently  localized  in  the  southwestern  corner  of 
Hennepin  County,  along  the  line  of  the  Great  Northern  railroad,  in 
the  vicinity  of  Lake  Minnetonka.  Going  from  Minneapolis  to  Mound 
on  this  road,  one  curiously  enough  first  notices  their  unsightly  nests  in 
the  neighborhood  of  Spring  Park,  and  these  become  more  abundant 
as  iMound  is  approached.  In  the  vicinity  of  the  latter  town,  within  a 
radius  of  about  five  miles,  it  has  been  exceedingly  abundant  the  past 
two  summers  and  evidences  of  its  work  are  on  every  side.  It  has  at- 
tacked pig-nut,  basswood,  elm,  maple,  birch,  box  elder,  plum,- apple, 
Wac,  sumac,  wild  gooseberry,  etc.  In  fact,  it  appears  to  be  a  general 
feeder  though  it  shows  a  marked  predilection  for  pig-nut. 


FlR.  60.  The  FftU  Web  Worm:  a,  dark  covered  larva  from  the  side:  c,  the  same 
jjom above;  6, 11  fpht  covered  larva:  r/,  pupa  from  l)e low,  e,  same  from  side.  Bureau 
w  Entomology,  U.  8.  Dept.  Agrl. 


ujH  the  apple  leaf  hopper 

An  idea  of  its  present  abundance  in  this  section  may  be  gained 
from  the  fact  that  a  farmer  of  our  acquaintance  counted  in  a  small 
piece  of  w<M)dland  several  hundred  of  these  *'webs"  in  the  morning 
sunlight  after  a  night  of  fog  had  left  the  nests  conspicuous. 

They  work  mostly  at  night,  for  they  were  generally  observed  to 
be  <|uieseent  during  the  day,  while  a  light  flashed  upon  them  at  night 
reveah'd  them  as  being  extremely  active  within  the  web,  rapidly  de- 
vouring the  leaves  they  had  enclosed,  and  extending  their  web  over 
other  leaves. 

ITS  LIFE  HISTORY. 

The  moth  is  characteristically  white  in  color,  at  least  in  Minne- 
snta,  hut  its  wings  are  frequently  marked  with  spots,  and  the  varia- 
tions jire  sn  marked  that  the  insect  has  in  the  past  received  two  or 
three  «lilTerent  specific  names  on  this  account.  Lugger  (Fourth  An- 
imal K<*pt»rt.  Miimesota  Entomologist)  states  that  breeding  them  in 
i*t»nlinenu'nt  has  proven  these  markings  to  denote  simply  variations 
of  the  same  species. 

The  female  lays  its  eggs  at  night,  in  a  cluster,  on  a  leaf  of  its 
foml  plant,  one  female  being  capable  of  depositing  four  hundred  or 
moir  <-^|;;s.  The  egg  i^alnuit  1-30  inch  in  diameter)  is  light  yellow, 
lotmd.  and  its  surface  ornamented  by  indentations  easily  seen  with 
a  len^.  Tlie  ejigs  hatch  in  al>tMit  ten  days,  sooner  if  the  weather  is 
Wium,  i\tul  the  >oung  caterpillar  at  once  begins  its  work  of  destruction. 
In  states  wlieie  there  are  two  bnx^ds,  it  is  calculated  that  the  offspring 
tiom  .(  Ninj;le  lenude  couM  reach,  under  favorable  conditions,  the 
asttMn.Inn^  r.\nnlHM  of  Us.iW  caterpillars  in  a  season.  Even  in  Mit** 
nrM»t»i.  whvio.  it  ^^  Ivlievcvi.  wc  have  only  one  brood,  the  progeny 
ot  ^^\w  \\\\\aW  nta\  uwoh  tV.c  5^v  :v.ark.  and  it  is  this  fecundity,  and 
thr  \^t\  i»^ctuM,dl\  ivev.ilom  ;\\!^i:  vv.  the  pan  01  our  citizens  of  ovc^' 
looknu*  tts  w^MN.  \\\A\  \\\c  ov.:.  ::^\.^^::^:  wishes  to  emphasize  as  ^^ 
rtlimn\Uii  t^wtntc  w,  co'VAVti*^:*  \\::1":  .  v:r  :rees, 

\\w  \w\\\\  \u\k\w^  K\\w\y\\\v<  .-.'c  \e!Ii^\\ish  and  hairy,  with  ^ 
Ulul  \u\\s\ ,  .\x  ;ho\  s^'.v^w  v'./.v:  :':c\  •:^•v^  chan^  to  greenish,  or  t^ 
nMnr  \\\W\  ^M  ^U:Ko!,  sV.^^wv.-;:  ,;  :v,;ykv>'.  vana:ion  in  this  respect. 

I  l\e  wclv  \\V,vl*.  >  :v,'i.'.o  '..ivcv^  -'»>  '-c  caierpillars  grow  old^^ 
*ipu\uU  o\x'\   \\k  V:,i'/x>..  V-  :.^  .  :>.or  VrAr.chcs.  and  finally  filled  wi^ 
\\w  \y\\\\\A\\\>^  ot  t*v  v.;:v'r  \\-,\i>.  \\  :V.  :':u'  -.^v^alie-d  skins  of  the  cate 
pd'..\<  *    .*:^'  \\",V,  ;'-o  •  x'\o-.v"x— :    '\v.^::-:i->  <'.:5^*:sn:5giy  prominent 

o\i<   .^?\  *.vsV.  ^^-J;      V'^-x    v.^v*  :•','•  o.x-.vr.s  -.r.  shehered  places,  i^ 
\\w  \\\w}   .^v  jVo  <v>-,-\*  V"o.;:'-  :-^v   t*x>c.  v'  ocefts  and  crevices  ir** 
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the  bark  of  trees,  fences,  etc.  In  these  secure  retreats  (where  they 
are  at  this  date)  each  caterpillar  changes  to  a  brown  pupa,  which 
emerges  as  a  month  in  the  spring,  mating  and  egg-laying  quickly  fol- 
lowing its  emergence.  Parasites  undoubtedly  play  a  part  in  the  life 
history  of  this  pest,  and  this  department  plans  to  rear  them  to  deter- 
mine their  abundance  and  the  species. 

No  insect  better  illustrates  the  efficacy  of  "an  ounce  of  pre- 
vention" than  the  Fall  Web  Worm,  and  before  this  unpleasant  and 
dangerous  feature  becomes  too  conspicuous  in  our  parks  and  boule- 
vards, and  in  the  beautiful  private  grounds  in  which  the  citizens  of 
Minnesota  take  so  much  pride,  it  is  to  be  hoped  that  a  little  vigi- 
lance and  prompt  action  will  be  exercised  when  and  wherever  it  makes 
its  appearance. 

THE  POPLAR  LEAF  BEETLE, 
Mclasoma  scripta  Fab. 


« 


Klg.  ftl.    The  Poplar  Leaf  Beetle,  cn!arff«Ml  and  natural  si/e.    DrlRhinl. 

Very  destructive  to  nursery  trees  and  windbreaks.  In  addition 
^0  Poplar,  it  feeds  also  on  Cottonwood  and  on  Willows.  The  young 
grubs  feed  for  a  time  on  the  under  surface  of  the  leaves,  later  con- 
suming the  entire  leaf.  The  pupa  is  found  suspended  from  the  leaves 
during  the  summer. 

Remedies :  Spraying  with  arsenate  of  lead,  having  added  enough 
^oap  to  the  solution  to  make  it  spread  evenly  over  the  leaf.  The 
Edition  of  soap  is  especially  desirable  when  the  smooth  leaves  of  wiU 
'ows  are  sprayed,  since  the  ordinary  sprays  are  apt  to  roll  off  the 
•^^ooth  surface.  The  under  side  of  the  leaf,  as  well  as  the  upper, 
-should  be  hit  by  the  spray,  where  possible,  in  order  to  poison  the  very 
young  grubs  feeding  there. 

The  colonies  of  grubs  may  also  be  knocked  off  the  leaves  by 
Jarring  into  a  receptacle  containing  kerosene  oil,  or  water  and  oil. 


TSS,    \3VLS,   LZ.1^   SJVTSK 


CUKTIS    SCALE. 
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:   I  ^>  *:y  -i:^  :  re<:cr     :  :h^  ^[iTr^€apoli^ 
irr  t'lr  :—  re>5:  :r.  :hi:  ::  w;i5  th«  much  dn 


Fiir.as.  flan 
J<M€  Scale*  a. 
Infected  twlc. 
DAtaral  size: 
6.  terk  with 
different  fUi- 
ffe^  of  semle. 
much  enUuv- 
Md.  Boreso 
Rntomoloffy. 
r.  8.  Dept. 
Affiicoltore. 


General  remedies  for  scale  insects  are  given  below. 
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THE  SCURFY  SCALE, 

Chiofuispis  furfura  Fitch. 


Fig.  64.    The  Scarfy  Scale.    Bureau  of  Entomology,  U.  S.  Dept.  Agriculture. 

Exceedingly  abundant  in  Minnesota,  giving  trunks  and  branches 
of  affected  trees  a  "scurfy''  appearance.  This  scale  is  oval,  somewhat 
elongated,  about  one-tenth  of  an  inch  long,  pointed  at  one  end  and 
white.  It  affects  poplars,  cottonwood  trees,  mountain  ash,  willows 
(in  one  instance  a  grove  of  the  latter  were  found  in  1908  to  have 
l>een  destroyed  by  this  insect)  and  other  trees  and  shrubs.  A  form 
belonging  to  the  same  genus  is  found  on  the  elm.  In  the  winter, 
^s  are  found  under  the  scale  of  the  female.  The  young  hatch  in 
^he  spring,  move  about  on  the  tree  for  a  while,  and  then  settle  down  to 
a  sedentary  life,  sucking  the  sap  from  the  tree,  and  secreting  a  scale. 
There  is  probably  but  one  generation. 

Remedies:  A  spray  of  kerosene  eniulsioii,  one  part  of  the  stock 
-solution  to  nine  or  ten  of  neater  applied  to  infested  trees  in  spring 
^bout  the  first  of  June,  would  kill  the  young  if  they  had  hatched. 
'^U'o  sprayings  unth  this  solution,  one  the  last  of  May  and  one  about 
-^une  15/A  in  this  latitude,  should  insure  the  killing  of  the  young  on 
^^unk  and  branches.  The  lime-sulphur  zvashes  in  zvinter,  when  the 
^^€€s  are  dormant,  is  a  killing  spray  for  adult  scales.  All  necessary 
pruning  should  be  done  before  spraying,  and  the  infested  cuttings 
^tmediately  burned.  Careful  scraping  of  infested  bark  zvill  renvove 
*^any  scales  without  injuring  the  tree. 
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THE  WHITE  MARKED  TUSSOCK  MOTH, 

Hrntcrtiiiinif'a  Icuiosfiawo  Sm.  and  Abb. 


h'lu.  K».  Whit.   Mmkt'il  TusMH'k  riiti-rpmiT  aftt'r  Klley.  Bureau  of  Entomology. 

r.  s.  m-pi.  Airrl. 

\\  lun  full  thrown  .lu*  nf  our  innst  beautiful  caterpillars,  imme- 
«liatrl\  rn«vi;!iizc.l  h\  the  l^nr  white  tufts  or  tussocks  on  l^ack.  The 
head  i>  hriiiht  o  r.il  re«l.  ami  llie  body  marked  with  lonj^iludinal  yel- 
low, ^ray  and  blaok  line-.  I'.elow  ihe  cateq)illar  is  yellow.  Tlierc 
are  tv\"  tnfN  >*\  hlav'k  hair  in-"i<.vtin.i;  forward  from  almve  tlie  head. 
Al  tlu-  |>. -!(ri"r  «!i.l  «  i"  ilu'  l»«'.ly  there  is  one  hairy  *'horn." 


Kijr.  ■■••.     \V  hilt    MmiU»-!  rii>»siHU  Moih.  \vinnU-»>  fviiinl*'.  alM*ut  to  lay  her  ofrps 
Afitr  J.  S.   MiMi-»r.    «»hin  lUil.  liM. 


oil   t'liiM 


I  h--  '*\n<m;ii."  \\\  k'u  full  uT'"wn.  ha<  been  feeding  for  a  nionlh. 
and  i-  ab<»ui  an  iueh  l-^ni;.  Al  ihai  lime  it  spins  for  itself  a  hairy 
eoeiKMi.  Thi'-  ina\  le  on  ilu-  tre<-  \\1k'1\-  ii  has  been  feeding,  or  upon 
other  trees,  ur  upon  huil'Iinii--.  fetices.  ete.  Two  weeks  are  spent  in 
this  eoinon.  at  the  rxpiration  of  whieh  time  the  moth  emerges.  The 
male  lU'-th  i>.  i^ray.  rik-  female  moth  luis  ;■<»  iK'iiufS.  She  lavs  her 
eijj^s  in  a  whitish  nvi-^s  on  iier  eoeoon  auil  then  «lies.  This  t^gg  mass 
with  the  eoeoon  is  a  eonspiouoiis  object,  and  when  it  is  known  that 
the  eijii^  »u*  the  female  number  from  two  hundred  to  four  hundred, 
the  imptMtanee  of  j^alheririi  ,in«l  destroying  the  egg  masses  before 
hatching  lime  is  very  apparent.  This  pest  is  a  general  feeder,  a 
variety  i^\  trees  and  viius  -uttering  from  its  depredation^. 
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Klff.  67.    Klins  defollAted  by  White  Marked  Tussock  Moth. 
After  J.  S.  Houser.    Ohio  Bui.  IM. 

nedics:  Collecting  and  destroying  the  egg  masses.  On  large 
here  masses  cannot  be  reached,  moisten  them  unth  a  sponge 
d  with  creosote  and  tied  to  a  pole.  Spraying  ivith  arsenicals 
te  of  lead,  three  pounds  to  fifty  gallons  of  water  is  best)  at 
ivhen  they  are  eating  the  leaves.  To  prevent  caterpillars  from 
ig  keep  trunks  banded  during  the  summer  with  cotton,  or  some 
material,  such  as  tree  tanglefoot.  In  cases  of  bad  infestation, 
'  some  of  the  above  remedies. 
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This    iiiMVl    is    li:ull\    iKn;isitizi'«l,    t«>r    which,    as    it    keeps   the*^ 
niiinhiTs  down  in  nnrnial  wars,  wo  n^iy  ho  profoundly  grateful. 


AND   f>Tlli:k    rXjlRKH^S    IN,SK(TS   UK    IQO?    ASM    IttO^. 

THE  FOREST  TENT  CATERPILLAR, 

MelacosontiJ  disstruj    Hnbn. 


'15 


times  nf  a  serimts  outbreak  thi^  is  a  destructive  pest  to  shade 
ts  in  AJiniiesiita.  Iti  a  general  way  it  resembles  tlie  Orchard  Tent 
jlcrfjtllar.  It  spins  no  **tent/'  however,  but  coats  branches  or 
hk,  wherever  it  passes,  with  a  silken  web.  The  brownish  moth  lays 
[*'KKi»*  ♦*  liiindred  or  more,  in  a  band  about  the  twigs  of  its  food 
fit  in  the  latter  part  of  the  summer,  and  there  hatches  the  following 
ijtiiit  after  tlic  leaves  begin  to  unfold.  When  full  grown  the 
fcr  is  about  two  inches  long,  hairy,  a  row  of  white  spots  dowt> 
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the  back ;  on  the  sides  yellowish  and  black  stripes.  General,  color 
bluish.  It  spins  its  cocoon  on  trees  or  in  crevices  of  bark  or  fences,  on 
withered  leaves,  etc. 


Flur.  rtl.    KRg  mass,  a;  oggs.  tl  and  r;  moth,  h:  Forest  Tent  Caterplller. 

Remedies :  Cutthicj  off  and  destroying  egg  masses  in  late  fflS- 
Spraying  the  foliage  in  spring  li'lien  eater  pillars  appear,  with  arsenicals, 
notably  arsenate  of  lead,  three  pounds  in  fifty  gallons  of  tixiter,  ivhxc^ 
zcill  not  burn  the  leaz'es.  Banding  of  trees  to  prevent  asecnt  of  cater- 
pillars. 

WILLOW   SAW   FLIES,  WILLOW  SLUGS. 


FljTS.  (\3  and  (^i.    Cimbex  amerirana:    la rvne,  cocoon  and  adult.    Nataral  size. 

The  foliage  of  our  willows  is  sometimes  more  or  less  injured  ft 
Saw  fly  larvae,  or  "false  caterpillars'*  which  eat  the  leaves.  Even  tb* 
laurel-leaved  willow,  which,  happily,  is  not  so  much  subject  to  inscd 
attack  as  some  other  varieties,  is  not  exempt. 
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These  false  caterpillars,  differing  from  the  true  caterpillars  in 
ng  from  twelve  to  sixteen  fleshy  pro-legs  in  addition  to  their  true 
legs,  belong  to  the  order  Hymenoptera,  and  the  adults  of  both 
ies  which  affect  willow  with  us  are  four-winged  flies,  not  ordi- 
y  noticed  by  the  casual  observer. 

The  larva  of  Cimbex  americana,  Leach,  has  a  habit  of  curling  up 
le  leaf  as  shown  in  the  illustration.  It  is  greenish  or  pale  yellow- 
with  a  black  stripe  down  the  back.  They  also  have  the  power,  it 
id,  of  ejecting  an  acid  fluid  from  pores  in  their  skin.  When  full 
m  they  spin  a  papery  cocoon,  changing  within  to  pupae,  and 
•ging  later  as  four-winged  flies.  The  American  Cimbex  is  the 
est  Saw  Fly  we  have,  resembling  somewhat  a  hornet  in  size  and 
ral  appearance.  The  eggs  are  laid  in  the  tissue  of  the  leaf.  It 
;ts  elms  and  some  other  trees  as  well  as  the  willow. 
A  second  species  occurring  here  is  Pteronus  ventralis,  Say;  the 
I  or  ^'caterpillar''  of  this  saw  fly  being  black  with  yellow  spots  on 
ides. 

Fortunately,  both  of  these  insects  yield  readily  to  arsenical 
3ns.  A  weak  combination  of  Paris  green  and  water,  or,  better 
late  of  lead  and  water,  applied  to  the  leaves  will  kill  them. 

THE  ELM  CATERPILLAR;  MOURNING  CLOAK. 

Euvancssa  antiopa  Linn. 


Pig.  (M.    MournliiKlMoak  Buttertty.    Original. 

Early  in  April  and  sometimes  in  March  one  frequently  sees  this 
:ing  butterfly  in  sheltered  spots  in  Minnesota  groves,  for  this  in- 
hibernates  in  the  adult  stage.   It  is  strikingly  colored,  having  wings 
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which  arc  aimos^t  black,  with  a  light  yellow  margin.  The  female 
lays  her  eggs  upon  twigs  of  different  trees  (for  the  most  part  on 
elms  in  Minnesota)  and  the  newly  hatched  larvae  begin  to  feed  upon 
the  leaves  as  soon  as  hatched*  the  individuals  of  the  colony  keeping 
well  together.  When  full  grown  the  cateq^illar  is  black  with  red  spots 
OM  the  back,  its  body  covered  with  formidable  looking  branched  spines. 
The  chrysalid  hangs  from  a  twig  or  branch  of  the  tree  upon  which 
the  caterpillar  has  attained  its  full  gnnvth,  at  which  time  it  is  nearly 
or  quite  two  inches  long. 

Remedies :     Spraywg  u*iih  arsenate  of  lead  as  for  the  ftrevious 
insect^  or  collecting  and  destroying  the  caterpillars  %vhen  Hrst  seen- 

THE  ELM   LEAF  BEETLE, 
Galeiucella  luicola  Mull. 


Fig.  (S5.  Elm  Leaf  Beetle,  difTerent  stages  and  work.  Kureau  of  Kntomoloflry.  V.  8.  Dept.  Affr] 

We  figure  this  destructive  pest  here  in  order  that  our  citizens 
may  be  familiar  with  its  appearance.  It  has  not  yet  been  found  in 
this  state  by  the  Entomologist.  Perforated  elm  leaves  a  few  years  ago 
at  first  led  one  to  believe  it  present,  but  a  careful  examination  failed 
to  reveal  it,  and  we  have  to  seek  other  causes  for  the  perforations 
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Ted  to.  Some  time  since  the  attention  of  the  department  was 
d  to  the  leafless  condition  of  portions  of  the  elms  In  a  certain  part 
le  Kenwood  district,  and  the  numerous  holes  in  the  leaves,  the 

reminding  one  forcibly  of  the  work  of  this  beetle.  It  was  later 
ved  to  be  due  to  the  smoke  from  the  railroad.    This  may  be,  in 

Ihe  cause  of  the  defoliation,  but  the  perforated  elm  leaves  are 
d  in  other  parts  of  the  city  where  smoke  is  not  so  bad ;  hence,  in 

It  of  find i tig  any  insect  at  work,  we  are  forced  to  conclude  that 
s  plant  disease  is  the  cause. 
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Plff .  fiO.    Tr«« e vl den U y  1  n j u red  by  |i; »^ .    ASie r4.H.  H i^uae r, 

lie  Elm  Leaf  Beetle  prefers  European  ehns  ■  in  fact,  it  is  a 
pean  insect,  importcrl  here*  we  believe,  about  1834,  but  it  will 
thcr  varieties  nf  elm    when   its  special   food  supply  is  lacking, 

isect  Is  not  quite  one-half  inch  long,  striped  black  and  green,  and 
nates  as  an  adult.  The  eggs  are  laid  by  the  female  on  the  under 
>f  the  leaves,  in  which  location  the  young  grub  or  larva  feeds. 
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SlioiiM  this  licetlc  nacli  Minnesota,  which  is  likely,  its  occurrence 
will  ho  i)f  such  scriniis  inijiort  at  to  call  for  a  special  publication,  and 
nothing  iiooil  l)c  ^^aiil  here  upon  rcmetlial  measures  beyond  the  stat^ 
nient  that  sprayinji^  with  arsiMiicals  ( proferably  arsenate  of  lead)  jast 
as  the  j^rnhs  aj^pcar  wonld  ho  honoficial. 

SHADE  TREES   INJURED  BY   GAS. 

\\\'  ti^^iirc  horr  nhv  inl  is  from  a  photograph  by  J.  S.  llouser 
and  li>a!iol  n^  hy  tlu-  (ijii'i  I'.xporinicnt  Stali(Mi)  a  tree  dying  appar- 
ently as  a  result  t^\  a  leak  ni  the  j^as  main.  This  is  quite  a  com- 
mon vjj^ht  i!i  the  streelN  nf  the  Twin  CitioN.  anil  this  injury  niiisi  be 
carefully  »li>tin^nii>Iie«l  fmm  that  caused  hy  insects.  If  one  cannot 
detect  tlu-  pri>enee  i>f  inseot^  .»r  their  wtirk  ui)on  the  leafless  branch- 
es, and  there  i>  ni»  evidence  nf  huiMs  m  the  trunk,  suspicion  is  at  once 
directed  toward  v^as  jhMsonini;  if  i:;as  mains  are  mi  that  street.  anJ 
one  must,  in  siuh  a  caso.  attack  the  i^as  comjiany  instead  of  making 
pre|>aratio!i>  to  wa^e  war  u|'«'ii  in-ivts.  A  ]M»rtii»n  of  the  Inirk  on  the 
trunk  !nay  perl  olV  frnm  tries  >m  alVectvd. 

GENERAL   SUGGESTIONS. 

\11  i^f  'nw  sIkhIo  tree  ]>-.-sts  !i;i\e  n-'t  h-^-en  discussed  in  this  repon. 
ailinti-  n  Ii;i\i:i;  hi-i-n  pai-i  I"  :h--e  f-'V  the  most  i)art  notahly  in- 
iMti"iis  in  tlie  ki-t    i\'\\    \i;ir-. 

<  ^iir  r.a.s>\\,., .,1  irii's  .m-  i-;;nel  l-y  a  measuring  worm  known  a> 
li\'\*»:iii  it'.wiii,  Man.  '  'ak  ivics  tlii-  year  \  H)o8y  have  been  in  one 
inst.uKV  tUiiMiate*!  hv  a  Kai-ea'vi*  v^  c;i!er| miliar,  Syifinicrista  alhiftons, 
\hh.  and  Sm..  .»"«!  .ire  frn|;u:M;\  a:i.ivkeil  hy  the  orange-striped  Oak 
Wi'inis.  and  \\"::v.s  f^-^dini;  .>:■.  !;:e  r.!;iek  Walnut  i  sent  in  pupal  stage. 
Inn  |»ii'l>.d»I\  ■\r;.:.\r  :  .■.*i*.;.  ■  •  ■  ..:.  k\v.  ;iv.l  K<  h. »  were  received  in  the 
.smnTvr  ft    nx^S. 

I:  :s  \^iy  widen:  tha:  all  li.u'-.ati-'.i:  insects  may  be  killed  with 
aisv*!i',Ml  s|ija\s.  or  hy  hari.':  picki:  s;.  -^r  In  ^titting  off  the  infested  twig 
an*!  lies!'.  xinjL:  t!\e  in>ec!s  ::u  vi-,'-!.  ,^t  h\  ^^v.r::'::".^  their  colonies  or  web? 
In  '.ne.ms  .«!"  .»  \^^w\\  -•:'.  .i  :^  ^!e.  or  l\v  c-.^'vvi:  them  with  the  glove*! 
h.ivvi. 

l'::i;s  o\  uM!i\  specjes  ca!!  1h*  Cv^lKwe-!    r.  late  fall  or  winter. 

Oi  N'.v'kini:  insects,  lice  ca::  he  kille/i  hv  a  spray  of  Ivorv*^  soap 
.l.>s,v\,'.*  •••  h,>\  water  v»^  nvecent  cake  :!T  six  or  seven  gallons  of 
\\.;:e:\  ii  h\  kerosene  emulsion  this  v.:v.s:  he  prepared  and  used 
'\'t1^  ci!e^      ^.'nnJ;J  scale  itisects  can  he  de<:r«\\evl  hy  kero<ene  emiil- 
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sion  before  they  secrete  a  scale,  and  the  adults  by  the  use  of  lime- 
sulphur  washes  when  the  treets  are  dormant.  Conspicuous  scales, 
like  the  Cottony  Maple  Scale,  when  but  few  in  number  on  a  vine  or 
shrub,  can  be  picked  off  by  hand  and  destroyed. 

Borers  can  in  a  measure  be  kept  away  by  the  use  of  repellant 
washes  (see  p.  7)  which  will  stick  to  the  tree,  and  which  should  also 
contain  an  arsenical  poison  like  arsenate  of  lead. 

As  stated  above,  the  glaring  effect  of  whitewash  can  be  prevented 
by  the  use  of  lamp  black  or  other  coloring  matter  in  such  washes. 

The  intelligent  care  of  trees  is  a  great  aid  in  our  battle  with  the 
insects.    A  tree  planted  in  good  soil,  vigorous  and  thrifty,  well  pro- 
tected from  injury,  stands  a  better  chance  than  one  not  so  favored. 
A  shade  tree  injured  by  horses  driven  by  thoughtless  grocer  boys  and 
others,  a  young  tree  scarred  by  a  lawn  mower,  or  a  large  one  either 
[     murdered  by  cut-throat  linemen  in  running  electric  wires,  or  burnt 
[     by  contact  with  such  wires,  invites  attack,  as  does  also  a  tree  pruned 
j      iti  the  wrong  way. 
I 


WORK  WITH  THE  CABBAGE  MAGGOT 
DURING  1907  AND  1908. 

SUMMARY.  1907. 

The  best  results  were  obtained  by  treating  cauliflower  by  thi 
method  given  below.  It  certainly  is  an  available  remedy  for  i 
limited  number  of  cauliflower  and  cabbage,  and  if  the  crop  bring! 
any  price  whatever,  it  would  seem  that  it  is  practicable  for  a  largi 
acreage  of  cauliflower. 

Steep  two  ounces  of  white  hellebore  in  one  quart  of  water  fa 
an  hour,  then  dilute  with  water  to  make  one  gallon  of  the  decoc 
tion.  Larger  quantities  can  be  made  by  increasing  the  proportiona 
Apply  with  watering  pot  from  which  the  rose  has  been  removed 
a  few  days  after  plants  are  set  out:  five  days  later  apply  again 
and  a  third  application  five  days  after  the  second.  Use  the  solu 
tion  five  or  six  times  more  at  weekly  intervals.  It  takes  approzi 
mately  between  two  and  three  hours  to  treat  1,000  plants,  and  th< 
material  required  for  this  number  costs  fifty  cents  at  retail.  About 
a  teacupful  is  poured  around  each  plant. 

Fields  exposed  to  breeze  suffer  less  than  sheltered  fields. 

Fields  in  which  the  old  stalks  are  not  allowed  to  stand  appear 
to  be  less  affected  than  fields  which  are  neglected  in  this  particular. 

Holland  cabbage  appears  to  be  exempt  from  attack,  no  cab- 
bage maggots  being  found  in  this  variety. 

Red  cabbage,  on  the  contrary,  is  not  immune,  since  it  suffers 
from  the  attacks  of  the  maggot. 

Cabbage  maggot  flies  may  emerge  from  pupae  (the  hard  brown 
resting  stage  following  the  maggot)  which  are  buried  five  inches 
deep  in  the  soil. 

If  it  were  not  for  parasites  and  predaceous  enemies,  which 
play  an  important  part  in  helping  the  gardener,  this  pest  would  be 
much  worse  than  it  is. 

In   considiTitij^'  roo'tiinu'i:tlatiniis   it  nni>i   In-  l)orno   in   mind  ib^^ 
each  grower  sluiii]«l  W-  \:^uu\vi\  as  in  tlu-  ]M-aotical>iliiy  nf  certain  rem^ 
(lies    !)>'    llio    special    cnn(liiion>    ^nrn'niulinj:   hini    indiviflnally.      Ou^- 
jrrowLr  onuM  well  n^e  certain  nieilnMls.  wliu'h  \\. miM  not  he  availabk 
for  another. 
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These  conclusions  were  published  (Circular  of  Information  No.  9) 
I  April,  1908,  and  mailed  to  market  gardeners  throughout  the  state. 
Jthough  it  takes  but  a  small  space  to  thus  summarize  the  work,  these 
iw  statements  represent  a  large  amount  of  work.  Three  thousand 
auliflovver  plants  were  used  in  our  experimental  garden,  besides  a 
irge  number  of  cabbage  plants,  and  in  addition,  co-operative  work 
vas  carried  on  in  truck  gardens. 

The  details  of  the  work  of  1907  are  given  below. 

Dipping  Plants  in  Arsenate  of  Lead:  Ten  experiments  carried  out  by 
J.  L  Webster,  at  that  time  assistant  in  this  division.  Rows  contained 
iO  plants  each,  and  the  alternate  rows  were  left  untreated  to  serve  as 
:hecks.  The  final  colints  of  this  lot  were  made  July  24th  and  26th.  and 
he  results  will  be  found  in  the  accompanying  table.  The  question  to  be 
inswercd  was  "Can  arsenate  of  lead,  alonC;  or  in  combination  with  other 
ubstances  to  make  it  adhere,  be  successfully  used  as  a  dip  with  cauliflower 
ind  cabbage  to  protect  them  against  the  Cabbage  Maggot?" 

The  cauliflower  plants  in  this  series  were  set  May  17th,  and  the  treat- 
nent  first  applied  at  the  time  of  plantmg.  At  first  only  the  roots  were 
lipped,  but  when  this  method  was  found  too  laborious,  the  entire  plant 
vas  immersed.  Swift's  Disparene  was  the  brand  of  arsenate  of  lead  used 
n  the  ten  experiments. 

Experiment  No.  1,   (Row  2.) 

Fifty  cauliflower  plants  were  first  dipped  into  a  soap  solution,  then 
nto  arsenate  of  lead  and  planted  immediately.  The  soap  solution  consisted 
»f  one-half  ounce  of  hard  soap  dissolved  in  two  (luarts  of  water,  and  the 
rsenate  solution  contained  one  ounce  of  disparene  (arsenate  of  lead)  to 
•ne  pint  of  water. 

Experiment  Xo.  2.   (Row  4.) 

Fifty  cauliflower  plants  di])pc-d  in  disparene.  One  ounce  «>f  disparene 
^  one  pint  of  water  was  used. 

Experiment  Xo.  3.  (Row  6.) 

P'ifty  cauliflower  plants  dipped  in  disparene.  One  half  ounce  of  dis- 
parene to  one   pint  of  water. 

Experiment  Xo.  4.   (,Row  8.) 
Fifty   cauliflower  plants   dipped   into  a   solution   of  disparene.   glucose. 
n^l  water.     The   solution   contained  one   ounce   of   disparene,   two   ounces 
f  rIucosc  and   one  pint  of  water.     The   jjflncose   was  dissolved  by  boiling 
nd  added   to  the  disparene. 

Experiment  Xo.  5,  (Row  10.) 

Fifty  cauliflower  plants  dipped  in  a  solution  of  dis])arene,  molasses 
(\  water.  The  solution  contained  one  ounce  of  disparene,  eight  ounces 
molass«^s   (fluid  measure)   and   one-half  pint  of  water. 
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Experiment  No.  6,  (Row  12.) 
i'idy  cauliflower  plants  dipped  into  a  solution  of  disparene,  molasses 
4h^    water.     This  solution  contained  one  ounce  of  disparene,  four  ounces 
tfi  Mi'/laa^es   (fluid  measure)  and   12  ounces  of  water. 

Experiment  No.  7,  (Row  14.) 

I'ifty  cauliflower  plants  dipped  into  a  solution  of  disparene,  glue  and 
waUT.  Solution  contained  one  ounce  of  disparene,  one  ounce  of  glue  and 
oiitt  pint  of  water.  The  glue  was  dissolved  in  boiling  water  before  adding 
in  the  disparene. 

Experiment  No.  8,  (Row  16.) 

I'ifty  cauliflower  plants  dipped  into  a  solution  of  disparene,  soap  and 
water.  Solution  contained  four  ounces  of  disparene,  one  ounce  of  soap  and 
two  (|uarts  of  water.  The  sonp  was  dissolved  in  boiling  water  before 
adding  to  the  solution. 

Experiment  No.  9.  (Row  18.) 

Fifty  cauliflower  plants  dipped  into  a  solution  of  disparene,  soap  and 
water.  This  solution  contained  four  ounces  of  disparene,  one  ounce  of  soa{ 
and  four  quarts  of  water.  The  soap  was  dissolved  in  boiling  water  befon 
adding  to  the  solution. 

Experiment  No.  10,   (Row  20.) 

Fifty  cauliflower  plants  dipped  into  a  solution  of  disparene,  soap  an( 
water.  The  solution  contained  four  ounces  of  disparene,  one  ounce  of  soaj 
ind  eight  quarts  of  water.  The  soap  was  dissolved  in  boiling  water  befon 
adding  to  the  solution. 

Tabulating  treatment  and  results  we  get  the  following: 

Plants        Plants  Plants        niontfl 

Kow  TRKATMKNT  Head  Dt-atl         Heads      Without    J,..,il 

.Tuno  4       June  21  Heads       »"»'»« 

1  Check 3  5  24  20  6 

2  Si>ap  Dispan*ne 5  H  21  24  5 

3  CMieek 2  1  33  14  3 

4  Disparene 2  6  28  16  6 

r>  Cheek 1  7  29  12  9 

K\  Disparene 3  3  27  20  3 

7  Cheek 0  7  20  21  9 

5  DispiireiH^  glui't»>t» 2  2  25  21  4 

I)  Cheek 1  3  30  18  2 

10  Disparene  molasses 5  t>  16  26  8 

1 1  C^heek 0  3  28  19  3 

12  Disimrt>ne  molasst»s ."i  3  20  22  8 

13  (Mieok 3  7  29  15  6 

II  Dis|varene  glue 7  9  18  27  5 

1ft  (Mitvk 6  10  29  9  12 

16  Dispnivne  jump 9  8  13  26  11 

17  Cluvk 2  2  35  9  6 

18  DiHpnrene  s*vnp 1  5  2)  18  7 

lU  (^h«H*k I  3  23  23  4 

'JK)  DiHp*nM»e  st>ap 2  2  26  20  4 

:il  Ch.vk    0  1  33  16  1 

I  vhlrntly  Ht»u^  lhi>  i.ible  there  w.^s  but  little  difference  between  treat* 
and  until  Mied  row»»  uud  the  different  Applications  had  but  little  or  no  effe< 
\\w  pieie  x\i  Und  upon  which  these  experiments  were  tried  had  been 
^od  I  he  yeai  heh>re,  tind  the  n\u>i}iot  was  not  as  bad  there  as  in  some  oth 
hualilies 
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EXPERIMENT  NO.  ll^BRAN  AND  GLUE. 

Fifty  cauliflower  plants  were  treated  with  a  mixture  of  bran  and  glue. 
This  was  made  as  follows:  Two  pounds  of  hard  glue  dissolved  by  boiling 
in  two  gallons  of  water,  to  which  were  added  two  pecks  of  bran,  and  ap- 
plied to  the  base  of  the  plants  in  the  same  manner  as  the  bran,  Paris  green 
and  glue  mixture  (See  Exp.  No.  13).  Fifty  plants  were  left  untreated  for 
checks.  Both  treated  and  check  rows  were  badly  infested  with  cabbage 
maggot.     Counts  made  on  these  plants  July  26th  were  as  follows: 

««-»«     'n^^r    Missing 

Treated 8  9  33 

Check 9  9  32 

In  19()6,  however,  we  personally  obtained  good  results  with  what  was 
practically  this  mixture,  and  also  with  the  following: 

EXPERIMENT  NO.  12.— SAWDUST  AND  GLUE. 

Fifty  cauliflower  plants  were  treated  with  a  mixture  of  sawdust  and 
glue.  Two  pounds  of  hard  glue  were  dissolved  by  boiling  in  two  gallons 
of  water,  to  which  two  pecks  of  sawdust  were  added,  and  stirred  until  the 
mixture  was  of  a  consistency  easily  handled.  One  man  applied  this  mix- 
ture to  fifty  plants  in  fifteen  minutes.  Check  rows  containing  fifty  plants 
were  left  untreated.  This  plat  was  badly  infested  with  cabbage  maggot. 
Counts  made  July  26th  were  as  follows: 

Heads      ^*e^^*f    Missing 

Treated 12  7  31 

Check 10  13  27 

EXPERIMENT  NO.  13.— BRAN,  PARIS  GREEN  AND  GLUE. 

A  mixture  of  bran,  Paris  green  and  glue  was  applied  around  the  base 
of  cauliflower  plants  as  a  protection  against  the  maggot.  The  glue  in  this 
mixture  was  used  in  two  different  proportions — two  pounds  in  one  case, 
A,  and  three-fourths  pound  in  the  other,  B,  to  one  gallon  of  water. 

A.  Two   lbs.   hard  glue   dissolved  by   boiling   in   1    gal.   of  water,   stirring 

into  the  glue  2  oz.  Paris  green,  and  one  peck  of  bran.     The  mixture  was 

applied  with  the  hands,  a  handful  to  each  plant,  making  a  circular  mound 

about  4  inches  in  diameter  around  the  plant.    The  amount  of  material  used 

was  more  ths^n  enough  for  the  50  plants  treated.    These  plants  were  treated 

the  18th  of  May.    The  mixture  was  applied  at  12  noon,  and  by  6  p.  m.  was 

well  hardened.     Final   counts  made  July  26th  showed  that   the   treatment 

had  been  a  total  failure.     In  the  treated  rows  which  contained  50  plants 

originally,  there  were  at  this  date  8  plants  with  heads,  12  without  heads,  and 

30  plants  missing.    The  check  rows  started  with  the  same  number  of  plants, 

showed  32  plants  with  heads,  17  without  and  one  plant  dead. 

B.  The  second  mixture  was  applied  to  40  cauliflower  plants  May  25th. 
Phis  consisted  of  12  oz.  glue,  dissolved  in  1  gal.  water,  into  which  was 
tirred  2  oz.  Paris  green,  and  one  peck  of  bran.  The  material  was  applied 
n  the  same  manner  as  above.  Final  counts  made  July  26th  showed  the 
ollowing  results.  In  the  treated  row  there  were  no  heads,  3  plants  living, 
nd  37  plants  missing.  Check  row  contained  3  plants  with  heads,  16  plants 
/ithout  heads,  and  21  plants  dead. 
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These  rcNuhs  of  \\\*listcr*<  are  at  variance  with  our  personal  work 
of  1906.  when,  in  an  fxpcrinu'iit  with  bran.  Paris  green  and  glue,  no  inmrj 
from  Cahh.iKt^'  Mag(;<>t  w:i>  cviilent.  th«>ugh  these  were  late  plants  raised 
at  a  time  when  the  ma^frot  wai^  n<»i  a^  destructive  as  earlier  in  the  season. 
Kriim  the  \\i»rk  citeil.  and  from  \Veh>ter*s  work,  it  is  evideni  that  the 
I'ari'i  preen  in  the  compound  injure>  the  plants. 

EXPERIMENT  No.  14— CARBOLIC  ACID  AND  LIME. 

Thi^  ha-  he  en  ji*ed  •»ucoe«»sfiiJly  in  New  Jersey  by  Prof.  J.  B.  SmitU 
and   wa-i   j^ixen   a   trial    in    Minne^'^ta   in    1^>7. 

The  inaiiTi.il  i-  prepared  a^  tidh«W'»:  The  lime  i>  slaked  to  a  thii 
cream;  .iirve  i»int^  ••!  thi-  cream  to  :i  »;all<>n  of  water,  to  which  is  added  a 
taldr^pcMiii  III  crude  carbolic  acid.  Tlii-  mixture  was  applied  around  the 
base  Ml  ( aiditl'iuer  plant'*  from  the  time  the  plants  were  set  until  the  fliei 
lit  the  ^ic«»nil  hr'Mid  iievian  t"  api>eir.  An  ordinary  garden  sprinkling  cas 
wa«i  use«l  in  a]»plyinj;  thi-  mivture.  and  about  three  ounces  were  used  to 
each  id;in!.  'I*!ie  lin.e  fornix  a  thin  cru-^t  around  the  stalk  of  the  plant  when  j 
it  harder*.  -••  iliat  the  inaL:w:«»t-  will  ni»t  easily  penetrate  into  the  root.  The 
theory  i-  -^iniiiar  i«i  that  •-i  the  tarred  felt  card<.  that  the  carbolic  acid  and 
lime  mixtnn-  aci-  a-*  a  rejulUnt. 

Tm««  tliiti mil  j)lani'-  wrre  ireaie«i  with  carbolic  acid  and  lime — one  or 
the  Stain '11  uT'-mnl-.  ninl  ilit  .-ilur  :it  I)ahner«»'  truck  f^arden.  Both  plat- 
wen  .yixen  eiv:!M  trrainunt-  liir  tirst  three  treatments  made  at  inten'al? 
of  live  «!.(>-.  aii'l  till    feinaindiT  ai  intervals  of  a  week. 

liftN  r  tii;ii]«-u«.r  piant^  ..n  j>|;it  on  the  Statii»n  grounds  were  treated 
ai  lir-i  L:n«n  in!tr\.iU.  Aliernaie  ri»WN  were  left  untreated  for  checks. 
I'l.iiii-  w'-'  -.1  \!.iy  iTth.  I'^or.  .Mid  ilu-  :'ir<t  treatment  wa^  made  the  Iftb 
i.f  M.-y  II.'  '.!-•  lit  iiiiii  i.t  w.!-  niadi-  July  5th,  and  tlnal  count>  worf 
lakin  J!  1\  •■:•  Jf'.h.  \t  ili..:  imn-  ilir  i.raied  row<  contained  17  heads.  I'' 
plant-  uif!''".it  ]m:-.«N.  iiml  1?  pl.ini-  nii-'in.iLr.  The  check  rows  cmitained  1^ 
head-.    1*'   pl;MH-    \\itli<«nt    lu  :mN   and    17   jd;inl>   mi<«injr. 

Till  »;«nli:i<'\M  :  pl.mt-  ;it  I  ):ihiuT'«'  M  nek  ^anlen  were  set  May  23rd. 
.inil  ^i\i'i  il  '  '-M  IV. ;  t:i!i  iif  wxV.  t:  i-  -Mixture  Mav  iSth.  Eight  row<  ■^» 
^7  ])!;inl-  e.;.  1  w  v  v.  Hi  Hid.  .md  im  r-»w-  ;ii  «ine  '•ide  of  the<e  left  as  check* 
Tile  tre..tnui!t-  were  made  at  tl'r  -air.e  inier\als  a^  in  the  i)recedinK  cxpcri- 
inent^.  and  ilie  l:i-t  trr.itnirii'  w;i^  made  July  5lh.  Cmtnts  made  on  the** 
plant-  tin-  5iii  i'f  Ani;n-t   win-  as  f.dlow-^: 

Plants      pw|,i| 
lli^ads      Without     \!!Li 

Treated  iS  rows) 115  41  40 

C'hoek  (10  n.ws) 2WX  62  48 

Hai-ini:  tlie^e  t'lKure^  to  the  same  h.isis  for  comparison,  that  is.  on  th* 

b;i>i>  of  tin  rows,  the  fidlowinp  figures  are  secured: 


PisntH 


PtonU 


I  lends      Without     V^ 

Treated,  rows 270  50  80 

Check,  rows 266  62  4S 

The  ligurcs  for  both  the  check  rowx  and  the  treated  rows  show  prac- 
tically the  same  result>.  The  conclusion,  then,  irom  these  figures,  wouW 
be  that  tlie  carb<»1ic  acid  and  lime  treatment  was  not  eflFectual. 
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EXPERIMENT  No.  15— CARBOLIC  ACID  EMULSION. 

Carbolic  acid  emulsion  at  the  rate  of  one  part  of  emulsion  to  thirty 
irts  of  water,  was  used  on  cauliflower  plants  both   on   Station  grounds 
id  at  a  truck  garden.    The  stock  solution  was  made  as  follows: 
One  lb.  of  hard  soap  dissolved  in  1  gal.  of  water;  1  pt.  crude  carbolic 
:id  added,  and  churned  with  a  force  pump  until  thoroly  emulsified. 

Fifty  plants  in  the  experimental  garden  were  treated  with  carbolic 
mulsion.  These  plants  were  set  May  17th,  and  the  first  treatment  made 
ilay  18th.  The  first  three  treatments  were  made  at  intervals  of  five  days, 
ind  the  remainder  at  intervals  of  a  week.  Eight  treatments  were  made, 
he  last  treatment  was  made  July  5th.  The  emulsion  was  applied  with  a 
^rden  sprinkling  can,  with  the  perforated  cap  removed.  Counts  on  this 
plat  made  July  26th  were  as  follows: 

Heads      Without    ^,,j„^ 

l^ted 1  13  36 

'beck 6  18  26 

Ten  rows  of  cauliflower,  37  plants  to  the  row,  were  treated  with  the 
imulsion.  This  was  in  the  same  proportion  as  above — 1-30.  The  plants 
«rere  set  May  21st  and  treated  eight  times,  beginning  the  23rd  of  May.  and 
he  last  treatment  was  made  July  5th.  The  first  three  treatments  were  at 
ntervals  of  five  days,  and  the  remainder  at  weekly  intervals.  Counts  made 
August  5th  were  as  follows: 

"«^«     ^Headf    Missing 

'reated 250  82  38 

'Tieck 267  69  34 

EXPERIMENT  NO.  16— HELLEBORE  DECOCTION. 

A  decoction  of  white  hellebore  was  used  with  considerable  success  in 
he  experimental  garden  in  1907.  This  decoction  was  made  by  steeping 
•  ounces  of  hellebore  in  1  quart  of  water  for  an  hour,  then  diluting  it  with 
vater  to  make  1  gallon  of  the  decoction.  It  was  applied  with  a  garden 
prinkling  can  the  same  way  as  the  carbolic  acid  and  lime  mixture. 

Fifty  cauliflower  plants  in  our  experimental  garden  were  treated  with 

his  decoction,  and  fifty  more  plants  left  untreated  for  checks.    The  mixture 

vas  applied  eight  times,  beginning  the  18th  of  May,  and  the  last  treatment 

nade  July  the  5th.    The  first  three  treatments  werq  made  at  intervals  of  five 

lay.S  the  remainder  at  weekly  intervals.     Counts  made  July  26th   showed 

he  following  results: 

Plants      pi-ntji 

Heads     Without       |S^ 

Heads         u^wx 

•rtated  Plants 29  18  3 

lieck  Plants 10  14  26 

These  rows  were  situated  in  a  patch  which  was  badly  infested  with 
abbage  maggot  this  year,  and  the  striking  difference  between  treated  and 
beck  rows  clearly  shows  the  direct  benefit  obtained  by  the  use  of  the  helle- 
ore  decoction. 

White  hellebore  costs  from  20c  to  25c  per  pound  at  retail,  so  that  the 
St  of  making  the  decoction  itself  is  comparatively  small.  At  20c  a  pound 
lOugh  of  the  mixture  can  be  made  to  treat  1.000  plants  at  a  cost  of  only  50c. 
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This  mixture  showed  better  comparative  results  than  any  other  treat- 
ment used  in  the  experimental  work  this  year. 

We  had  practically  established  this  fact  in  1906,  but  repeated  the  work 
in  1907  in  order  to  he  quite  certain  of  our  results. 

EXPERIMENT  NO  17— TARRED  PAPER  AND  TARRED 
FELT  CARDS. 

Cards  made  from  tarred  paper  and  tarred  "felt"  were  used  in  connec- 
tion with  experimental  work  on  cabhape  maggots.  These  cards  were  placed 
around  the  base  of  the  plants,  fitting  up  tightly  against  the  stalk,  in  this  way 
preventing  the  young  maggots  from  crawling  down  to  the  roots.  The  odor 
from  the  cards  may  also  act  as  a  repellent  to  the  flies. 

The  tarred  paper  cards  were  obtained  from  a  New  York  dealer,  and 
were  manufactured  especially  for  the  purpose  of  protecting  plants  from 
this  kind  of  injury.  They  are  large  cards — four  inches  in  diameter,  and 
with  four  cross  cuts,  making  a  star-shaped  opening  in  the  center  of  the 
card. 

These  cards  were  placed  around  50  cauliflower  plants  set  in  ground 
badh'  infested  with  cabbage  maggot  this  season.  The  plants  were  set  May 
17th,  and  the  cards  put  on  the  following  day.  As  a  matter  of  fact,  the  as- 
sistant should  have  placed  those  cards  on  immediately  after  planting,  and 
we  supposed  at  the  time,  that  such  was  the  case.  Fifty  plants  in  alternate 
rows  were  loft  a<  checks.  The  llnal  count  on  these  rows  jtaken  July  26th 
was  as  follows: 

Heads     ^\jeftds'    M*'*"*"* 

Plants  with  cards 4  26  20 

Checks . .  22  23  5 

This  indicates  a  docidcil  loss  in  the  plants  on  which  the  cards  were 
l)lacod.  I''(^rty  per  cont  of  those  ])lants  diod  in  the  treated  row,  against 
only  lO'f  in  the  check  row.  sliovving  that  the  loss  is  probably  due  to  the 
card-;   themselves.     We  obtained   similar  results  in   1906. 

Prof.  M.  \'.  Slingorland,  in  lUilletin  7i^  oi  the  Cornell  Experiment  Sta- 
tion. 1894.  advises  the  use  of  tarred  paper  cards,  and  quotes  the  experience 
of  Mr.  George  K.  Smith,  of  Smith  llros..  Green  Bay.  Wis,  Correspondence 
with  Mr.  Smith  brought  forth  the  folbnving  letter,  under  date  of  May  8th, 
1907,  of  which  the  following   is  a   part: 

"Dear  Sir: — Your  letter  of  May  6th  on  hand,  and  as  you  make  a  mis- 
take that  a  great  many  people  do  in  referring  to  the  tarred  pads  as  pap^f 
instead  of  felt.  I  wish  to  call  your  attention  to  the  fact  that  tarred  paper 
proved  to  be  a  failrre  when  'i^od  for  this  purpose.  The  action  of  the  ele- 
ments on  the  paper  makes  it  curl  up  and  get  out  of  shape,  but  under 
ordinary  conditions,  the  tarred  felt  will  do  neither. 

"When  Prof.  GoflF  first  sent  out  the  tarred  felt  for  experimental  use,  I 
think  he  sent  some  to  us  the  first  year,  or  certainly  the  second  year  that 
he  sent  them  out,  sending  us  about  one  hundred  pads.  I  cannot  say  just 
how  long  ago  that  was.  but  judge  it  to  be  around  eighteen  years.  As  we  were 
just  about  to  set  out  our  first  lot  of  cabbage  plants  for  the  season,  the  op- 
portunity was  good  to  make  a  test.  I  went  out  to  the  bed  and  put  the  pads 
on  myself,  put  them  on  in  a  strip  through  the  bed.  where  there  would  \m 
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no  possible  chance  of  saying  that  a  swarm  of  files  might  have  gone  from  one 
side  and  attacked  one  end  of  the  bed  and  leave  some  other  part  untouched. 
Of  course,  I  marked  the  place  and  watched  results  carefully.  The  mag- 
gots ate  almost  every  plant  on  both  sides  of  those  that  had  felt  on  and  my 
remembrance  is  that  the  maggots  destroyed  only  one  plant  of  the  one 
hundred,  and  that  proved  to  be  one  that  the  pad  was  not  on  in  a  proper 
manner,  possibly  had  been  disturbed  with  a  Hoe  or  cultivator. 

"The  experiment  was  so  absolute  in  its  results  that  we  at  once  made 
arrangements  to  use  tarred  felt  on  all  of  our  early  cabbage,  and  have  con- 
tinued using  them  ever  since.  We  for  some  years  past  have  been  setting 
about  20,000  plants  as  soon  as  we  could  get  them  out  after  the  weather 
was  suitable  for  setting,  and  we  expect  to  set  about  30,000  within  the  next 
week  or  ten  days,  and  have  the  pads  all  ready  to  put  on  them.  In  this 
locality  our  experience  has  shown  that  plants  set  later  than  ^lay  24th  or 
25th,  do  not  need  the  felt  on  them.  Before  we  began  using  the  pads,  our 
method  was  to  set  only  a  small  bed  of  cabbage  for  the  first  setting,  say 
1,500  or  2,000  plants.  These  we  expected  the  maggots  to  take  nearly  every 
plant  of,  and  then  set  again  in  about  four  or  five  days,  following  at  intervals 
of  two  or  three  days  with  other  settings.  The  flies  seem  to  go  to  the  earl- 
iest set  plants  and  lay  their  eggs  on  them  first,  only  destroying  a  few  of 
the  second  planting,  and  hardly  any  of  the  third,  but  with  the  tarred  felt, 
Ihey  cannot  do  any  particular  harm. 

"Referring  to  the  claim  that  the  plants  are  set  too  low,  and  that  the 
ground  is  too  rough,  and  that  the  pads  cannot  be  used,  I  will  say  that  our 
soil  is  a  good  loam,  and  we  smooth  the  ground  a  little  around  the  plant 
with  the  hand,  and  put  the  pads  on  them,  pressing  them  down  carefully. 
I  suppose  you  know  that  it  does  not  injure  a  plant  to  break  off  the  lower 
leaves  if  they  are  in  the  way,  for  they  drop  off  of  their  own  accord  a  little 
later.  Of  course,  when  setting  very  short  stemmed  variety  of  cabbage, 
<^are  must  be  taken  to  set  the  plants  in  such  a  manner  that  the  pads  can  he 
put  on.  A  trifling  amount  of  earth  on  top  of  them  will  not  destroy  their 
utility. 

"As  you  refer  to  what  Prof.  SHngerland  says,  I  presume  you  are  fa- 
'niliar  with  the  manner  of  cutting  and  using  the  die.  Under  separate  cover 
I  send  you  a  few  of  the  pads  that  are  used  by  us  and  quite  a  number  of 
gardeners  in  this  locality,  and  I  have  been  very  much  surprised  that  they 
^avc  not  come  into  general  use  throughout  the  country,  and  that  some  one 
^las  not  gone  into  the  business  of  cutting  them  by  machinery,  and  placing 
them  on  the  market.  There  is  absolutely  no  question  about  their  value  in 
this  locality." 

A  supply  of  cards  was  obtained  from  Mr.  Smith  and  put  around  cauli- 
flower plants.  These  cards  were  smaller  than  those  obtained  from  the  New 
Vork  firm,  and  were  made  from  what  is  known  as  one  ply  tarred  felt. 
They  are  hexagonal  in  shape,  and  measure  2^  inches  in  diameter.  The 
plants  around  which  these  cards  were  placed  were  set  May  21st,  and  the 
cards  applied  May  23d.  Cards  were  applied  to  5  rows,  37  plants  to  the 
row,  and  10  rows  at  the  sides  of  these  were  left  for  checks.  Final  counts 
made  on  these  rows  August  5th  were  as  follows: 
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87PlantHtothe  Row  Heads      Without    S^^ 

Heads      »»^*^ 

Cards  (5  rows) 144  19  K 

C'hiH'k  (10  rows) *jl9  49  T2 

FiKurin^  (Ui  the  basis  of  10  rows  gives  the  following  comparative  tabic. 

Piiati 

MIWlDf 


PlnntK 

S7  Plant <«  tot li«' Row  HeadH      Without 

Heads 


Cards 288  .19  44 

Check !M9  49  It 

ThiN  shows  a  gain  of  39  heads  nn  the  mws  where  card<  were  appiiei 
and  the  OMiKlitinn-*  wore  practically  eijiial  where  plants  failed  to  produce 
head>.  and  in  the  number  i»f  deail  plant »«  there  is  a  decided  difference  in 
favor  of  the  phmts  with  tarred  felt  cards. 

EXPERIMENT   NO.   18— BURYING   PUPARIA  AT   DIFFERENT 

DEPTHS. 

Thi>  idea  wji-*  ««n^»v:e««ted  l>y  tlie  possibility  that  fall  pli»winjj  mitf^t 
bury  ni;Mi\  mi  Uu-  ca!)bane  nia«j;oi  piiparia  >o  deep  that  the  adult  flies  d-nU 
not  penetrate   llie   ^oil   and   emerge   the   fi»lh>wing  sprinp. 

Two  ".erie-*  of  experiment *»  were  made  in  order  to  determine  whether 
the  pupari.i  ci»nM  be  buried  t«"  a  deptli  reached  by  ph>win>;  so  that  the  flie> 
would  lie  tinalilr  t«»  emerge  The  ur^\  series  wa<  ma<le  by  Webster  in  tlif 
insectary  (hiring:  March  an<l  \j>ril.  The  puparia  were  buried  in  the  sard 
in  pot-*  .'it  dei»tli-  **i  fri»m  t)ne  t^  '-ix  inche»«.  b'ive  puparia  were  placed  in 
each  ]>«>t.  N«'  tlie-  emerged  when  \u^x^  were  buried  oue  and  two  inches 
deep,  .'ind  "iil>  miu*  lly  emerired  tri»m  each  of  the  remaininji  four  pot*. 
Mot>ture  i«-nditi<»n^  \\^,Tr  rather  nne«|ual  in  the  different  pots,  and  it  i* 
probable  tliat  the  in't-*  •oTitainiiivj  puparia  !)uried  at  one  and  two  inches  were 
too  wet.  \\  lien  examineil  ":i  May  Ihib  the  puparia  in  these  two  pt^t^  were 
badly  decayed. 

Puparia  were  «'n!Ir«ted  tmni  r<>«.ts  .)f  cauliflower  in  the  tield  and  bnrieJ 
at  dc]>th-  of  fr«»m  oue  ti«  --ix  iuche-*.  'I'hey  were  placed  in  a  wooden  \>^ 
set  in  the  L'rovnd  an<l  e'>\iri<l  with  nettinvj.  This  was  ]>laced  out  of  do'^r> 
near  the  in-ectary.  'I'he  Imi\  wa>  divided  by  six  tightly  fitted  partiti""*- 
and  the  puparia  burie<i  in  <lamp  earth,  making  the  conditions  as  ncnrly  a> 
possible  the  ^ame  a^  t.ut'^i<le.  I'en  puparia  were  buried  in  each  partition, 
except  in  the  three  inch,  which  contained  only  nine.  The  soil  become  hard- 
ened tlir«»ui;h  the  action  of  rain>.  >o  that  it  was  practically  the  same  a* 
the  out'-itle  -Mil.  \<»  tlie>  enierijed  froni  tlie  puparia  buried  one  inch  or  ^"^ 
inclie**.  !'>om  the  puparia  buried  tw.>  in..hes.  three  tlies  emerged;  tho^ 
buried  three  inche<.  one  lly:  four  inch<'<.  two  tlies;  and  five  inches,  three 
flie>. 

Froni  thi-*  it  would  seem  that  the  tlies  were  not  able  to  penetrate 
through  <ix  inches  r)f  soil  under  condiiicuis  as  nearly  like  outside  condition* 
as  po>sible. 

EXPERIMENT  NO.  19— VARIETY  TESTS. 

Holland  Cabbage:  Planted  50  H.»lland  cabbage  May  17th  between  rows 
of  caulitlower.  At  the  end  r)f  the  season  caulillower  plants  were  found  slightly 
infested  with  cabbage  maggots,  but  no  maggots  were  found  on  the  Holland 
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ibbage.     Out  of  the  50  plants  of  this  variety  nearly  all  produced  solid 
eads.     Forty  sound  heads  were  counted  August  27th. 

Red  Cabbage:  Fifty  Rock  Red  cabbage  were  planted  May  17th  between 
3ws  of  cauliflower.  These  plants  were  in  soil  badly  infested  with  cabbage 
laggot  last  year.  The  cauliflower  was  a  complete  failure,  there  being 
nly  three  heads  out  of  the  fifty  plants  when  counted  July  26th.  On  August 
3th  Mr.  Ainslie  found  a  large  red  cabbage  which  had  been  practically  cut 
tff  by  maggots.  Only  12  heads  of  the  red  cabbage  (out  of  the  50  planted) 
Tcrc  found  when  counted  August  27th,  and  none  of  these  were  large  heads. 

EXPERIMENT  NO.  20^PARASITICAL  AND  PREDACEOUS 

ENEMIES. 

Several  hundred  Pegoniyia  puparia  were  collected  in  the  spring  on  the 
ground  which  was  planted  in  cauliflower  and  cabbage  the  preceding  year. 
This  was  for  the  purpose  of  rearing  parasites  on  the  imago.     Mr.  Webster 

reports  on  these  as  follows: 
"Pseudoeucoila  giliettei  (see  Fig. 
67)  was  the  most  common  para- 
site that  emerged  from  the  col- 
J  lected     puparia,     but     a     number 

of  others  were  also  reared."  Spec- 
imens of  these  other  parasites 
were  sent  to  Dr.  C.  T.  Brues. 
Public  Museum,  Milwaukee,  Wis., 
and  determinations  were  made  by 
him. 

Homotropus  hicapillaris  Walsh, 
var.   albopictus    Davis.     A   single 
specimen      emerged       June     6th. 
There    is    a    possibility    that    this 
is    not   a    bona    fide    parasite   of 
Pegomyia,  since  other  members  of 
the  genus  are  parasitic  upon  Syr- 
phid     larvae.       Syrphid     puparia 
may  accidently  have  been  collect-, 
ed  along  with  Pegomyia  puparia. 
^t  those  opus  sp.   (?)     One  male 
This  seems  to  be  a  primary  parasite  of  Pegomya. 
Females  are  necessary  for  study  to  be  positive. 
DacHusa,  n.   sp.     One  specimen  emerged  June   13th.       Other  members  of 
this  genus  are  parasitic  upon  Agromyza  and  Phytomyza,  and  also  accord- 
ing to  Retzeberg,  upon  Saperda,     This  is  evidently  a  primary  parasite  of 
Pegomya. 

Aphacreta  pegomyiae  Brues.  Thirteen  specimens  emerged  in  one  cage 
on  June  2nd  (A.  dimidiaia  Ashm.  has  also  been  reared  from  Pegomya  brassicae). 
Megaspilus  striatipes  Ashm.  One  specimen  emerged  June  10th.  M.  syr- 
Phi  has  been  reared  from  Syrphus  rihis  and  from  S.  balteatus  according  to 
Bouche,  and  there  is  a  possibility  that  our  species  may  also  have  been  para- 
sitic upon  some  Syrphid  puparia  collected  with  those  of  the  cabbage  maggot. 


Fig.  tl,    P.  fnllettei,  enlarged.    Original. 

specimen  was  reared  June  2nd. 
This  is  probably  a  new  specie. 
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Isocyrtus  pegomyiac  Brucs,  Ms.  One  specimen  emerged  May  30th.  This 
may  possibly  be  a  secondary  parasite,  with  Pseudoeucoila  as  intermediate  host 

Loxotropa  pcgomyiae  Bnics,  Ms.  Several  specimens  emerged  June  20th. 
This  is  probably  a  primary  parasite. 

Mcsocrina  pegomyiac  Briies.  See  page  192  of  this  report  for  techni- 
cal descriptions  of  the  three  new  species  which  are  probably  primary  par- 
asites. 

The  predaceous  insects  preying  upon  Cabbage  Maggots  were  well  fig- 
ured and  listed  in  our  report  for  19(36,  namely,  several  ground  beetles  (Car- 
abidae),  and  particuarly  the  red  mite  known  as  Tromhidmm  scahrum  Say, 
which  sucks  tlieir  eggs.  We  Tiavc  also  to  add,  based  upon  observations  in 
1908,  the  little  rove  beetle,  Alcochara  nitida    LeConte,  Fig.  69. 

EXPERIMENT    NO.   21— LENGTH    OF   LIFE    OF 
PSEUDOEUCOILA. 

Thrze  Pseudouecoila  were  confined  in  a  small  vial  April  30th,  and  lived 
until  May  10th  without  being  disturbed.  Two  were  dead  on  that  date,  and 
the  third  apparently  dying.  I-'rom  this  it  seems  evident  that  Pseudoeucoila 
can  live  at  least  nine  or  ton  days,  and  probably  much  longer  than  that  under 
natural  conditions. 

THE  EMERGENCE  OF  THE  CABBAGE  MAGGOT  FLY  AND  THAT 

OF  ITS  PRINCIPAL    PARASITE    (PSEUDOEUCOILA 

GILLETTEI  ASHM.)    COMPARED. 

We  use  the  term  "principal  parasite"  in  connection  with  P.  gillettc^ 
because  it  appears  to  have  been  the  one  most  abundantly  reared  in  the  i"' 
sectary.  We  personally  found  it  in  the  burrows  of  cabbage  maggots  in  th* 
field  in  1906,  and  reared  it  from  puparia. 

This  parasite  is  a  small  four-winged  Hy  about  one-tenth  of  an  inch  ^^ 
length,  shiny  black  in  color.  The  antennae  are  slightly  longer  than  t"^ 
body,  and  the  legs  are  brown.  It  belongs  to  the  Cynipidae.  a  family  of  '^^' 
sects,  most  of  which  form  galls,  but  containing  a  few  parasitic  forms. 

The   parasites   spend   the   winter   within   the   puparia   of   the  cabbage   ni^*^ 
gots,  emerging  from   these   in   the   spring  a   short   time   after   the   cabb*?*^^ 
flies  appear.     The  first  appearance  of  Pseudoeucoila  in  our  cages  was  A^^^^ 
26th,   when  Webster  found  a  single   specimen   which  had  emerged  fron*:^^ 
Pegomya  puparia  collected  March  26th.     The  material  was  kept  in  a  wa    ^^ 
room  at  the  insectary,  which  fact  will  account  for  the  early  date  of  em-^^ 
gence.     This  lot  of  puparia   was  gathered  among  cabbage  and  cauliflov 
stalks  in  a  garden  at  St.  Anthony  Park.     A  total  of  46  per  cent  of  these 
paria    were    parasitized    by    Pseudoeucoila.      Specimens    of    the    parasite  cc 
tinned  to  appear  in  insectary  cages  through  the  entire  season,  three  emer 
ing  the  latter  part  of  the  summer  from  puparia  gathered  in  the  spring, 
has  beeif  observed  before  by  Prof.  Slingerland  that  a  part  of  the  puparia 
the  first  brood  did  not  give  forth  flies  until  late  in  the  season.     This  peculi 
retardation  of  development  was  also  found  to  be  true  in  the  case  of  Pscu^  ^ 
cucoila  gillettei. 
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From  Pegomya  puparia  gathered  May  9th  Dillon  reared  two  Pseudoeu- 
coila  adults,  one  emerging  August  17th,  and  the  other  September  2nd.     A 
third   specimen   was   reared    August  24th    from   puparia   gathered   the   14th   of 
May.     The  accompanying  table   shows   dates  of   emergence   of  both    Pegomya 
and    Pseudoeucoila.      The    figures    represent    the   actual    number    of    specimens 
reared    for    five    days    of    each    month.      The    collections    of    puparia    were 
made  in  the  spring,  so  that  the    table    represents    only    one    brood    of    either 
species.      The    earlier    dates    for    both     insects    are    emergence    from    cages 
in    the    heated    insectary    room,    and    for    that    reason    would    be    ahead    of 
the   time  that   the   fly  and   parasites  appear   outside.     It   will   be   noticed   that 
the  cabbage  flies  appeared  first,  followed  about  two  weeks  later  by  Pseu- 
doeucoila.    The  largest  number  of  flies  of  the  first  brood  emerged  from 
May  15th  to  May  30th,  while  the  greater  number  of  Pseudoeucoila  emerged 
from  June  1st  to  June  25th.     The  intervening  time  between  the  emergence 
of  the   two  insects  is  sufliciently  long  for  the   flies   to  deposit  their  eggs, 
and  the  young  hatch  and  become  partly  grown  before   Pseudoeucoila  ap- 
pears. 
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A  total  of  209  Pegomya  of  the  first  brood  emerged  during  the  season, 
and  121  of  the  Pseudoeucoila.  Some  of  the  puparia  did  not  give  forth  either 
flies  or  parasites,  and  we  have  no  definite  record  of  these.  .Adding  these 
two  figures  gives  330  puparia,  and  taking  the  percentage  of  Pseudoeucoila 
from  this  total  gives  36.6%  or  nearly  37%.  If  those  puparia  from  which 
nothing  emerged  had  been  counted  doubtless  the  percentage  would  be 
somewhat  lower. 

Number  of  Broods.  It  is  probable  that  the  number  of  broods  corre- 
spond closely  with  those  of  Pegomyia.  No  attempt  was  made  to  breed  the 
parasite  on  maggots,  and  so  we  have  no  accurate  data  on  that  point. 

With  the  above  facts  before  us  it  is  easy  to  construct  a  diagram  which 
shows  at  a  glance  when  the  cabbage  maggot  fly  was  most  abundant,  how 
near  its  parasite  approached  it  in  numbers,  and  how  the  latter  follows  in  its 
appearance  that  of  its  host.  These  data  are  of  value  to  planters  as  show- 
ing approximately  at  what  dates  in  ordinary  seasons  the  fly  is  to  be  looked 
for  in  greatest  numbers. 
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,>ux     .-.:»:  ^'.t    >e:w—  a  «fin«p»-»a»r«  of  Cabbii^  Macr«ot  Fir 
I      k..a   .  i*.r  .■om^-arative  nbunOance.    R.  L.  WVbster 

1  UK  s.  AHBAOE  MAGGOT  IN  1908. 

I,-..  .  .vvv      ■v.c:^-.  -v  re  pariiciiiarly  towani  firnl- 
.vv        *    ■  A  ■•^'.'.C'-   froir.   the  aiiacks  of  this 


SXKKKIMENT  NO.  1. 

^^    •       :  ■•^'i-   :  :.*r.tcd.     When  plants  were 

.    ■.  J.    ".  -  : .  "'    A-.     Twi^  rows  with  milk 

•    N      :   *i":c   and  oil  of  cloves,  tour 

.    ,       '      .    .-   ;    -.'.'c:      See  Experiment  No.  2  tor 

".■■:    A  J.-  repeated. 
X  ..         •,"  -I      N^^  effect  for  anv  treatment. 


KW'SiKlMKNT  NO.  2. 

.X  :  ■  ^  "sS.  v'ach  one  thirty-one  feet  lon^ 

.  .      s        "a-      \'.i!k  of  lime   (2  lbs.  to  ^ 
...     ■      ■    :     3  j:a!s."^.  and  milk  of  lim^ 
'  ,.  ■    .■■•:.'.  :..-   1   gal.V 
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Results:  Untreated  pants  produced  the 
greater  number  of  good  radishes,  apparently 
on  account  of  the  injury  to  foliage  by  the 
above  treatment. 

EXPERIMENT  NO.  3. 
Thirty  sixteen-foot  rows  of  French  Break- 
fast radishes  planted  June  25th,  and  the  rows 
as  soon  as  planted,  were  treated  with  lime 
solution  alone  (see  above)  ;  with  lime  solu- 
tion and  oil  of  cloves  (see  above)  ;  with  lime 
nUMa  S^cf/^^ene!  solution  and  crude  carbolic  acid  (see  above)  ; 

my  of  the*CAbbaffe  with  the  lime  solution  and  oil  of  tar   (1   oz. 

Mflffffot.     enlarged.  ^       ,.  ,. 

Original.  to  3  gals.)  ;  and  with   the  lime  solution  and 

oil  of  lemon   (1  oz.  to  3  gals.).     Two  quarts 

of  the  solution  was  used  upon  each  row,  and  five  rows  were  left  untreated  as 

t  check.    The  oils  in  each  experiment  were  cut  with  alcohol  before  mixing,  and 

the  emulsions  were  made  by  churning  with  a  small  force  pump. 

Results:     On  July  2nd  the  radishes  were  up,  and  were  given  a  second 

treatment  similar  to  the  first  application.    On  August  5th  the  radishes  were 

pulled  and  counted.     Maggots  had  seriously  injured  the  rows  treated  with 

lime  and  oil  of  lemon;  the  rows  treated  with  lime  and  oil  of  cloves  were 

entirely  free  from  maggot  attack,  as  were,  practically,  those  treated  with 

Hme  and  oil  of  tar  and  with  lime  and   carbolic  acid,  the   latter   showing 

only  .019^  injury,  as  per  the  accompanying  table. 

ROW  Good  Marked  Total  S^^/,"^^             Tr^Jl?tm%'a 

1  185  13  198  

2  160  39  198  

3  160  34  194  No.  1        Check 

4  150  46  196  

5  150  41  191  

805  173  978  17jr 

6  199  11  210  

7  175  7  182  

8  161  24  196  No.? 

9  116  64  180  Lime 

10  133  48  183  

786  154  940  16^ 

11  115  56  171  

13  144  42  186  

13  142  32  174  ........     No.  3 

14  185  16  201  Lime  and 

15  154  35  189  Oil  of  Lemon 

740  181  891  20% 

16  165  2  167  

17  175  4  179  

18  185  185  No.  4 

19  195  2  197  Lime  and 

20  204  8  212  Oil  of  Tar 

294  16  940  .0^ 


^?f^ 
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^  Oood  Marked     '       Total  ^-/^-^  /^^ 

jrt  ia5  ....  

»  200  ....  

ti  TOO  ....  No.5 

^  195  . .  Lime  an 

^,  240  ....  ....  OilofCa 

1020  ....  ....  

^  180 

«7  167  ....  ....             

5W  175  2  No.  6 

W  134  2  ....            Lime  an* 

;<0  170  2  ....            Carbolic 

826  9  ....  .Oljt 

EXPERIMENT    NO.    4.— HELLEBORE    DECOCTIOI 

Oil  June  28th  planted  eight  rows  of  radishes  sixteen  feet  lo 
OiU  these  were  treated  with  hellebore  decoction  (4  oz.  steeped  i 
water),  and  repeated  on  July  23rd.  Pulled  and  counted  on  July  ', 
advantage  in  the  use  of  this  decoction  was  apparent. 

EXPERIMENT  NO.  5— TOBACCO  DUST. 

On  June  25th  eight  sixteen-foot  rows  of  radishes  planted.  Tob 
was  scattered  thickly  in  the  rows  before  sowing  the  seed.  July  28tl 
pulled  and  counted.  Seven  per  cent  of  the  roots  were  marked 
guts.  This  treatment  made  a  good  showing  compared  with  the  cl 
and  might  have  done  even  better  possibly  if  there  had  been  on 
treatments  after  the  radishes  were  up,  omitting  the  first  treatm 
sowing.     We  have  found  tobacco  to  be  an  excellent  fertilizer  for 

EXPERIMENT  NO.  6— MISCELLANEOUS. 

On  June  5th  twelve  rows  of  radishes  were  planted,  different  s 
being  planted  with  the  seed  as  follows: 

Two  rows — Tobacco  Dust. 

Two  rows — Carbolic  Acid  and  Milk  of  Lime. 

'I'wo  rows — Sulphur. 

Two  rows — Check. 

Two  rows — Hellebore. 

Two  rows — Salt   (to  test  a  statement  of  a  correspondent). 

As  might  have  been  expected,  the  plants  were  injured  by  t 
nant,  and  in  the  following  order:  Salt  most  injurious,  then  carb 
tobacco  dust,  hellebore,  sulphur.  In  Experiment  No.  5,  however 
dust  was  used  with  success.  This  difference  in  result  may  have  be 
abundant  rainfall  at  a  time  when  the  seedling  could  be  easily  inju 
ciieck  rows  showed  so  little  injury  by  maggots  at  this  date  that  tl 
nient  bises   force  in  consequence. 

EXPERIMENT  NO.  7— MISCELLANEOUS. 

Sixteen    rows   of   radishes   planted   June   5th,   and    with   the 
placed  the  following:     One  row  salt  (to  test  statement  of  corresj 
one  row  tobacco  dust;  one  row  powdered  hellebore;  the  remain 


AND  OTHER   INJURIOUS   INSECTS  OF    I907   AND    I908.  I37 

left  as  checks.  These  were  repeated  as  applications  to  the  plants  on  June 
lOth  and  again  on  June  24th,  and  again  July  3rd.  Radishes  pulled  and  ex- 
amined July  16th.  None  of  the  above  treatments  were  distinctly  success- 
ful, although  the  hellebore  showed  some  advantage  over  the  others. 

EXPERIMENT  NO.  8— MISCELLANEOUS. 

On  July  24th  sixteen  rows  of  radishes  planted: 

Four  rows  left  untreated  as  check. 

Four  rows  treated  with  hellebore  decoction  on  Aug.  1,  10  and  26. 

Four  rows  sulphur  planted  with  seed. 

F"our  rows  treated  with  milk  of  lime  and  carbolic  acid  on  Aug.  1,  10 
and  26. 

On  September  8th  radishes  pulled  and  examined.  Decidedly  fewer 
maggot  marks  on  those  treated  with  hellebore  and  those  treated  with  car- 
bolic-lime than  on  check  plants,  but  the  treatment  in  each  case  appeared 
to  affect  the  growth  of  the  plants. 

EXPERIMENT   NO.  9.— MISCELLANEOUS. 

On  July  24th  twelve  sixteen-foot  rows  planted.  Treated  on  August 
3rd,  10th  and  26th  as  follows: 

Four  rows  with  tobacco  decoction. 

Four  rows  imtreated  as  checks. 

Four  rows  with  hellebore  decoction. 

On  September  8  radishes  pulled.     No  definite   results. 

EXPERIMENT  NO.  10— HELLEBORE  DECOCTION. 

Eighteen  sixteen-foot  rows  planted  July  24th.  Four  rows  untreated; 
^our  rows  treated  with  hellebore  decoction  as  follows:  August  10th  and 
•August  26th.  On  September  9th  radishes  pulled  and  examined.  Treated 
''ows  showed  50%  gain  in  unmarked  radishes  over  the  untreated.  In  other 
)^'Ords.  there  were  only  half  as  many  marked  roots  in  the  treated  rows  as 
'"  the  untreated. 

Experiment  no.  ii— a  comparison  of  varieties  to  test 

THEIR  SUSCEPTIBILITY  TO   MAGGOT  ATTACK. 

Twenty-eight  rows  of  radishes  planted  June  28th  as  follows: 

1  and     2  two  rows — Early  Golden  Yellow. 

3  and     4  two  rows — Early  Round  Deep  Scarlet. 

5  and     6  two  rows — Early  Scarlet  Turnip,  White. 

7  and     8  two  rows — California    Main   White    China    (winter). 

9  and  10  two  rows — Improved  Chaitrer. 
11  and  12  two  rows — Scarlet  China. 
13  and  14  two  rows — Icicle. 
15  and  16  two  rows — Round  Black  Spanish. 
17  and  18  two  rows — Early  White    Giant. 
19  and  20  two  rows— Half  Long  Black  Winter. 
21  and  22  two  rows — White  Strasburg. 
23  and  24  two  rows — Early  Scarlet  Globe. 
25  and  26  two  rows — Early  Scarlet  Globe  Turnip  Root. 
27  and  28  two  rows — Long  Red  Ear,  Short  Top. 


ns^^  wvji^u  im.xr  hopper 

■•auUHg^  rw^fr.  <4  .-vikI  H)  were  washed  out  by  rains, 
uv\*  14.auJ  2i.  \l\  row*  w«re  thinned  and  weeded. 
iid  ixauunvU  Vugust  6th.  The  winter  radishes  in  row 
*i  ImJ  iiuL  matured. 

:  l':iil>  Golden  Yellow,  rows  1  and  2,  suffered  the  r 
s.kj  ucxl  m  order  came  Icicle  (rows  13  and  14),  and  i 
.up    WhiU    (row>   5   and   6).       The    following   table  sh 
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Per  Oent  Marked 


Row 

Good 

Marked 

Total 

S3 
U 

100 
183 

1 
6 

lei 

189 

8 

350 

.08^ 

25 
26 

135 
125 

6 
10 

141 
135 

16 

276 

.06^ 

27  145  15         160 

28  103  8         111 

23         271         .085^ 

EXPERIMENT  NO.  12  TRANSPLANTING  AND  DIPPING  ROOTS. 

This  experiment  was  performed  purely  from  a  scientific  interest  in  get- 
ting results.     Naturally  the  method  never  could  be  used  in  practice. 

On  June  13th  five  rows  (25  plants  each)  were  set  out,  the  roots  being 
first  dipped  as  here  indicated: 

Row  1 — Tobacco  Dust. 

Row  2 — Lime. 

Row  3 — Sulphur. 

Row  4 — Untreated. 

Row  5 — Carbolic  Lime. 

Plants  in  1,  2  and  3  were  dipped  in  water  first  to  make  the  above  sub- 
stances adhere.  None  of  the  treated  plants  were  noticeably  injured  by 
*naggots,  but  the  lime  and  the  carbolic  lime  injured  the  plants. 

Siimniarizinjj  from  work  of  1908  and  from  previous  experi- 
ments: 

Radishes  grown  in  the  open  are  apparently  benefited  by  sev- 
eral applications  of  hellebore  decoction  (4  oz.  of  white  hellebore 
steeped  in  2  gals,  of  water)  applied  with  a  watering  pot,  first  when 
plants  are  one  and  one-half  inches  high,  and  three  or  four  later 
applications  at  five  days'  intervals;  or  by  the  use  of  tobacco  dust 
^ith  equal  frequency  in  the  same  way.  Or  by  the  use  of  milk  of 
litne  with  either  oil  of  tar,  oil  of  cloves,  or  crude  carbolic  acid  as 
^bove.  These  last  three  are  not  to  be  regarded  as  practical  when 
^ore  simple  remedies  are  available. 

We  have  obtained  good  results  in  our  own  garden  by  the  use  of 
tobacco  decoction  (about  lyi  lbs.  of  stems  steeped  in  4  gals,  water), 
*^pplied  frequently  with  a  watering  pot. 

Oil  of  cloves  costs  about  20c  per  oz.,  and  oil  of  tar  about  20c  per 
pint. 


TWO  GRAPE  INSECTS. 


GRAPE  FLEA  BEETLE. 

lialtiiit  ihiih'bca  111. 


Ftff.  70.    Ijtrva.  pupn  nml  liimfio.  witli  *-irir  of  Grnpt*-vlne  Flcn  llc«tle>    O; 

riii-^  little  Ik\iU-  is  otMniu«»n  cnmijjh  in  this  state,  affecting, 
I'vor.  ilu-  wilil  s^'ra|H-  in  prcrVrcncc  t«»  cultivated  varieties.  The  wrilff 
has  ilu'  o!i<!  t»f  h»-  |Hirch  at  i.^iko  .MiiiiK-tt»iika  cnvereil  with  wild  grapt* 
which  he  has  |»iir]>.'x^i\  al!"\\c«!  I"  W  attackoil  by  till;:  pe?t.  For  w^ 
sca««n<.  as  luiie  a>  the  ]»i\s^iit  i-wiut  lias  Ikvii  in  iH>>scssiinu  the  \t2\^ 
\i  ilu-  wiM  vine  liave  U*cn  ri«liliol.  while  a  <lozoii  specimens  of  ccJ- 
ti\ate»l  varieties  ii' «i  i""rt\  i\e:  a\\a\  are  iiiituiicheil.  Il  is  possible  that 
ilu  ciisi.Mii  <  t"  C"V^ri:!i:  cnliixaU'l  v;ra|>e>  with  soil  in  the  kite  fall  N- 
in  \K\v\  a:  \;>s'.  liu-  c:ii>v  ■  f  t'k-r  -"'Trunity. 

riu  » 'V.ij^i-  1  !^a  P.r*.:!*.  :-  a:»-  "t  "Tie-eiijhth  i>f  an  inch  l*>ng,  ^^trtl 
I»lne.  'T  piP!«iisIi  M;u-  ,.;  ;^r  i-'i-!:.  ;.:?  '.  :"ee»N  in  \m\\\\  the  adith  anil  br- 
\a!  s^ao^  .  ,,i  ij^j.  o.-q.^  \,i?"  !":\.[;ur:'\  heiiiiniing  its  ilestrnciive  ifti*A 
when  ilu  \\\w  i-  ii;  )>■.:■'  i:  !.»\-  c'nsurs  tif  yellow  e^ys  i>n  the  iinilf? 
siile  •  f  ilu-  leal",  wliivr.  -'-.■  v!!\  lialch  int--  ilarkish  CuliTCil  larva?.  \^ 
injj  ii'  c«M''T-ir^,  aiit'  i;"-!'^  :''v  !vavi-  with  h^Ies. 

1 1  tak««^  a:v*- sT  :'>!.  v  w^tk-  f.  r  ilu-  larva  to  hecome  full  ^nvrtu  " 
at  which  linu-  i:  i-  a'^-r:  .'n  ilr!:-:  •■^'  an  iiK'h  long,  with  a  blackhead. 
a.ntl  wiili  a  ninniH:-  "i"  sji-riri^  M-ck  .!"is  .»n  each  segtnent  of  the  hcAs. 
\\  hen  t'nll  '^r. -wn  ;iu-\  hr.ri-  w  a  -ii^'Vi  lijsiance  into  the  soil,  the  beetle 
eniev-ini:  in  t\\.»  .r  ;hi\i  wi^"^-.  1  iki.  al!  tUa  lK*etles.  the  thighs  of  the 
hir«l  1«-l:-  are  we:!  .le\«-I.  ;h.!  t'-  r  '•.:ni|Mn},'.  aiui  this  flea-like  habit  gives 
risr  \x^  \\>.  !K.Mu-.  ill  \\w  r\,;:  ij^^.  a.!;'.'.!  heetles  conceal  themselves  for 
I  he  wintiT  niuler  nihM-h    -r  \:\  the  <i'il  cl«»<e  ti»  the  plant  affected. 

KemeJ'es:  cV.-.j-  c:u*i:\:t:.-: :  ..v'.'.w  :':.;  ko  leaves  or  other  rubbish 
/,>  »■,•;;:. i:i:  ji.-jr  tiu-  :•;?;, x.  C:i't::\i!:.^-:  ,^'  the  a'.mV  about  the  plants.' 
.N>'<n:i:.;  .'*  U\i:  es  iK'.th  »j».xi'-:.v,j  V.  /v  ■\:t\y.i.v  mixture  is  said  to  act 
,M-  ill!  er-\vt{:'e  ref^eHart. 


OTHER    INJl'RIOUS    INSECTS   OF    I907   AND    I908. 

THE  GRAPE  PHYLLOXERA. 

Phylloxera  vas tutrix    Planch 
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ipe  Phylloxera,  a.  leaf  with  galls;  b,  sections  of  gall  showing  mother 
ig  clustered  about  her:  c,  egg:  d,  larva;  e.  adult  female:  /,  same  from 
i\  size,  rest  much  enlarged.    After  Marlatt,  Bur.  Ent.,  U.  S.  D.  A. 

IS  of  both  cultivated  and  wild  grape  leaves  infested  with 
re  sent  ihis  department  during  the  summer  of  1908.  The 
^s  are  characterized  by  little  wart-like  growths  on  their 
Te  is,  however,  another  form  distinct  from  the  leaf  fonn, 
on  the  roots,  where  it  works  unseen,  and  in  cases  of  bad 
sure  to  kill  the  vine.  It  is  the  root  form  which  is  to  be 
the  leaf  form.  The  former  makes  characteristic  swellings 
(le  smaller  roots,  extending  its  w^ork  to  the  larger  roots, 
the  same. 

infestation  of  the  roots  is  indicated  above  the  ground  by 
pearance  of  the  vine,  a  yellowing  of  the  leaves,  lack  of 
It  is  claimed  that  when  the  leaf  form  is  very  abundant 
1  is  not  in  injurious  numbers  on  the  same  vine,  and  vice 
iindance  of  the  root  form  is  not  accompanied  by  an 
the  leaf  form. 

•odnction  of  this  louse,  for  it  is  a  form  of  plant  louse,  re- 
general  way  that  of  other  aphids ;  sexual  females  in  the 
lgs>  which  winter  over,  and  give  rise  to  the  stem  mother 
.  The  young  louse,  upon  hatching,  feeds  upon  the  leaf, 
ising  a  depression  in  the  leaf,  the  insect  finally  b^covcvvcv^ 


\4^  THE    APPLE    LEAF    HOPPER 

iurluM'd  ill  a  gall-like  growth  on  the  under  side  of  the  leaf.  This  louse, 
which  i.v  a  wingless  female,  shortly  after  dies,  leaving  the  gall  filled 
with  lier  eggs.  In  al)out  a  week  or  more  these  eggs  hatch,  and  the 
y<^ung  lite  migrate,  each  one  forming  a  new  gall.  There  are  several 
>;encralioiis,  the  fall  produced  young  crawling  to  the  roots  and  hiber- 
natijjg  in  that  location.  In  the  spring  they  attack  the  root,  thus  be- 
omiing  the  **ront  form.'*  In  the  following  autumn  winged  forms  are 
produced  on  the  roots,  and  crawling  up  through  cracks  and  crevices 
in  tlu*  soil,  My  to  other  vines,  laying  their  eggs  thereon  and  dying.  The 
eggs  thus  laid  are  of  two  sizes,  large  and  small,  the  larger  producing 
females,  the  smaller  males.  After  mating  the  female  lays  eggs  which 
last  through  the  winter  and  give  rise  to  another  generation  in  the 
spring. 

Ill  considering  treatment  for  this  pest,  it  is  to  be  noted  that  Ameri- 
can vines  are  not  troubled  to  the  extent  that  European  vines  are,  be- 
cause, as  one  writer  claims,  there  is  a  thicker  and  denser  bark  on 
the  American  roots:  yet  the  Delaware  is  said  to  be  very  susceptible, as 
are  the  Isabella  and  Catawba.  The  Concord  is  subject  to  attack, 
though  rarely  to  a  serious  extent.  This  insect  may  never  be,  in  Min- 
nesota, the  serious  pest  it  is  in  the  wine-making  countries  of  Europe, 
where  it  has  been  known  for  a  h^ig  lime.  Should  it  become  so  it  would 
call  for  special  treatment  and  energetic  work  on  the  part  of  our  fruit 
growers. 


BUFFALO  TREE  HOPPERS. 


before  has  there  been  so  much  complaint  of  this  common 
pest  as  in  1908.  Were  it  not  for  the  fact  that  many  of  our 
i  and  nurserymen  have  mistaken  the  work  of  the  pest  for  the 
lail,  which  it  somewhat  resembles,  the  complaints  would 
more  numerous  than  they  have  been.  If  one  notices  on  trees 
ig  apple  orchard  an  insect  or  *'bug''  a  little  over  a  half  inch 
a  formidable  looking  head  furnished  with  two  horn-like 
>,  one  on  each  side,  he  may  be  reasonably  sure  it  is  a  Buffalo 
per  of  either  one  or  the  other  variety.  Or  should  he  ob- 
1  branches  or  trunk  of  his  trees  pit-like  depressions,  look- 
ail  marks,  or  small  slits  in  line,  he  may  well  ascribe  them 
k  of  these  insects.  These  punctures  are  made  by  the  female 
ler  eggs,  and  apart  from  the  fact  that  these  insects  suck  the 
the  tree  and  thus  impoverish  it,  it  is  these  punctures  that 
ularly  injurious,  since  they  not  only  weaken  a  branch  so 
easily  broken  by  the  wind,  but  they  also  open  the  way  for 
>  of  other  insects,  borers,  for  example,  and  for  disease. 
1  btihalus  Fab.,  is  green  with  whitish  and  yellowish  markings. 
1  ujKjn  our  apple  trees  during  the  entire  summer.  A  single 
y  deposit,  in  the  punctures  above  referred  to,  over  a  hundred 
^gg  laying  takes  j)lace  during  the  late  summer  and  early 
se  eggs  hatch  in  the  si)ring,  the  young  not  looking  like  the 
having  a  body  which  is  more  or  less  spiny.  The  other  close- 
ee  hopper  whose  work  we  have  noted  in  this  state,  is  Cercsa 
tch,  with  habits  practically  like  the  preceding, 
dies:  Pruning  where  possible  in  the  late  fall  or  very  early 
ore  hatching  of  eggs,  and  the  destruction  of  tzvigs  shozving 
The  application  of  a  repellant  arid  killing  zvash  to  trunk 
branches  at  intervals  during  the  summer.  Clean  cultivation 
hard,  doing  aicay  with  other  grozvths  than  fruit  trees,  zchich 
'e  as  food  for  the  pest. 

•ellant  and  killing  wasli  might  be  well  made  by  using  a  strong 
?coction  in  kerosene  cnnilsion,  white  wash  to  which  tobacco 
ed  sulphur  or  both  has  been  added,  etc. 


nut  STRAWBERRY  ROOT  LOUSE. 


i.'^K'A  '\»»^S\\^i  Weed. 


I  (Ml  u.     <  ii  l^tiiul. 


I  he    nr^t   and   only  complaint  of  this  insect, 
wImcM  max   l)e  a  serious  obstacle  in  the  way  of 
^lra\^UTry  raisers,  came  from  Stillwater  in  July, 
l^KiS.     A  visit  to  that  Kvality  disclosed  its  pres- 
iiHv  on  alwiiit  nine  rows  o'^ntaining  1,000  plants 
«»ii  the  place  oi  Superintendent  Larson.     Six  of 
these   rows   were  W'artields.  two  Senator  Dun- 
la|)>,  and  one  Lovett.     The  Wartields  were  orig- 
inally purchased  in  1**07  from  a  grower  in  Michi- 
»(an.  and  these  vines  after  planting  were  noticed 
hy    Mr.   Larson  to  he  inihealthy  in  appearance, 
as  were  those  in  the  older  betl  i  mostly  Senator 
)iMni.i|<)    iimueiliatel}    arouml  the  W'artields.     The  nine  rows  infested 
ith  ilii     ImiM'  were  set  out  in  the  ^prini:^  oi  1*08,  and  for  the  most 
,  .N  I  I"«/|mi|  piu»rl\.  with  foliai^e  not  well  develo|K*d  at  the  time  of  oui 
.  II     hiK    JSth. 

.  li    I  arson  reported  that  two  years  previ«»us  a  grower  four  inilc: 

h"m    liim    u.i^    trouhk\l    in    ilu*    same    way,    hut    that    his    neighbo' 

llr 'iu:lii  lilt   injmx  was  oau-eil  hy  ants.     It  is  jn^ssihle  and  probable  tha 

r).<    .  li.iv\liin\    Koot   I. ou.se  was  the  guilty  |\arty.  and  that  the  ant 

i.ij  ./  -liii   Ml   alunulance  aUnit  the  alTecteil  plains  at   Mr.  Larson's 

'  I'    .till  lidiint  iipon  the  lice,  for,  curi«^usly  enough,  ants  of  the  genu 

/  >i'iii,  t.iii    lot   il\\so  hce  when  \oung.  carrying  them  from  the  leave 

I     Hm    I  ""I         \\'vo»\linv:  to  IVv^f.  Sander-ior  "the  ants  are  solely  re 

^    n  iMi    |mi   ».m\\ni:  the  lice  iv^  the  nyns.  as  up  to  the  time  of  th 

!•!      .ijijH  .MMiii  r  no  live  ate  u^  be  t'outul  i:jH>n  the  roots.       *       * 

i"  h   'Ml    jil.uii    lu'vomcs  v^NctcTv^xvlcvl   thc  aphiils  are  carried  to 
.    *,  IJ. 'iiMii  iil'iMl    anvl  \n  dus  wax  tp.c  ants  are  almost  entirely  respor 
/I     /'J    ilii      pM.hl  oi   thc  aplrvls  tl;rvn*g!iv^ut  a  bevl.  as  well  as  fc 
.  /    nil.  ill)  HI  lo  ilir  i\»ots  ot  the  plaMts." 

I  ,.|.     11  •   ImIiI  hi  \U\  laM  \»pvMt  the  stett^s  and  leaves  and  hatch  earl 

,'     'I'       I'lMiit       I  Ih  u    aic  app^Mct^t^    several  broods,  and  they  ms 

^  /    ■  I    H'l  ohK    hoiH  plant  tv^  \A^^\l  tliwHigli  the  agency  of  ants,  bt 

/       h   m     M.    Ill  Id   lo  .»Hv»du»    ai   <v>'^Tc  vlixtaucc  away  bv  means  < 
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Winged  individuals  which  appear  from  time  to  time  during  the  sum- 
mer. Fertile  females  and  males  appear  in  the  fall,  and  eggs  are  laid  as 
above  indicated. 

Remedies:  Plant  umnfested  vines  on  ground  knoum  to  be  free  of 
the  pest.  A' ever  use  plants  from  an  infested  field.  Do  not  use  land 
previously  infested  until  it  has  lain  fallozc  for  at  least  tivo  years,  or 
has  been  planted  for  two  years  zvith  some  crop  other  than  corn  or  cur- 
cubits,  since  ants  also  ctttend  lice  on  the  roots  of  such  plants,  A  pur- 
chaser finding  plants  infested,  as  shoxvn  by  the  presence  of  an  insect 
in  some  stage  on  leaves  or  roots,  should  either  refuse  to  accept  theni, 
or  should  immerse  them  for  from  tzi^o  to  three  minutes  in  kerosena 
emulsion,  one  part  to  tzvelve  parts  of  ztKiter,  zvashing  them  thoroughly 
aftencards  zcith  pure  zvater.  Dipping  them  in  tobacco  solution  wiUj 
also  kill  the  lice. 

If  any  Minnesota  grower  finds  his  plants  dying  oflF,  or  producing 
poorly,  and  notes  an  abundance  of  ants  in  the  field,  it  would  be  well  for 
him  to  examine  the  roots  of  some  of  the  plants,  and  if  lice  are  found 
thereon,  to  communicate  with  the  Entomologist  at  the  Experiment 
Station. 

These  lice  do  not  apparently  occur  on  other  plants,  according  to 
Professor  Sanderson,  who  has  done  considerable  work  with  them. 
Mr.  Larson  sent  us  weeds  in  September,  which  were  growing  next  to 
his  strawberries,  loaded  with  lice  which  he  supposed  were  the  same 
species,  but  which  proved  to  be  Aphis  rumicis  and  in  no  way  threat- 
ening the  vines. 
10 


BLACK  FLIES,  BUFFALO  GNATS,  TURKEY 

GNATS. 


Altlini!i»li  these  insects  have  been  discussed  in  previous  reports 
from  this  depart nienl  there  iiave  lieen  sn  many  complaints  in  1*X)7  anJ 
particularly  in  I'W.  an*!  >o  much  h  tter  writing  has  heen  caused  in  con- 
secpiencc  that  it  appear>  de>irah!e  t»>  include  here  a  few  statements  re- 
j^ardin^  tlu  pot.  an<l  tt»  ^ngjje-^t  certain  remedial  measures  which  will 
to  an  extent  afford  relief. 

i'his  in>ect  l)reLds  in  nnmin^'  water,  and  localities  in  this  state 
which  are  so  ])k'*>e4l  will  aKo  a!wa\>  he  troubled  to  a  greater  or  less 
e.xteiit  every  year  wiih  ilii>  annt^vinj^  and  seriiiusly  injurious  enemy  to 
man  and  >lock. 

riii-  vear  fn nn  -i>me  localiii^.-^  within  the  <tate  canio  rejMjrts  of 
poidtrx  l»einj^  kilKd.  aiu!  ;>iu  ixciied  and  possibly  imaginative  editor 
published  a  -tatuiuiii  that  a  c-'lt's  death  w.is  due  to  their  attacks.  \Vc 
<|n«'lo  fnun  "Mr  rfp<»rt  «'f  iMi^: 

■•.^IMri.inAi:.  I'.lack  Mil-.  liniYal"  ilnaiN:  These  minute  rties 
belmi'^iMj;  i.)  il]c  xii^o^  j^rnr.s.  Sinnitiiini,  are  always  more  or  less  troii- 
blesnnu-  ill  -innnur  t"  Initb  -t- -ck  and  man  in  certain  lt>calities.  Only 
the  tVniaie-  "l»iu-"  bui  nian\  .if  n-  can  bear  witness  that  each  female 
can  «1'»  riiM-iLih  nii-«.']rii'  i". -r  tw.'.  ani]  many  a  would-be  prospector,  sur- 
ve\«>r  nr  fi-lurniaii  ha<  retnnud  in  .!i-_!.^nist  from  the  woods,  vanquishecJ 
by  the  per-e\erinjn  Im-t-.  A  dm  uf  bl.u.d  generally  marks  the  point  of 
the  civaime-  att  ick.  Swarnis  ..f  tlum  frecpiently  aimoy  ht>rses  during 
sprin*,'  I)lowiii«^.  and  wiuii.  a-  -.Mutinies  occnrs.  they  attack  stock  in 
enormous  niunbers.  -erious  !.'<-  i>  «>cca>i«ined.  Cloudy  weather  dis- 
coin-aj^es  liieni,  for.  like  die  cbincli  bn^;,  tluy  want  warm  sunshine. 

**T)ie  perfivl  tlie>,  that  i-.  tlie  imaj^MCs.  nr  a<lult  insects,  are  about 
one-ei«,dith  of  ;mi  inch  Itnii,',  more  i>r  le-<  dt>w!iy  or  velvety,  a  'humped* 
tht»ra\  and  the  dioii  antenna-  consisiint,'  of  eleven  joints.  Thev  breed 
in  ruinnni,'  water,  hence  they  are  particularly  abundant  in  the  northern 
part  of  Minnesota,  where,  for  them,  ideal  sninnuT  c«»nditions  exist.  In 
the  tiortherti  part  of  .Minnesota  in  onlinary  seasons  they  begin  to  be 
troublesome  a  little  before  the  tir>t  of  June.  Oil  x^i  citronella,  used  as 
for  mosquitoes,  is  effective  as  lonj;  as  the  skin  is  moist  with  the  same. 
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"We  have  found  S.  venustum  fairly  abundant  and  annoying  stock 
1  this  state  about  the  last  of  May  (27th  to  30th)/* 

Remedies:  For  present  use  the  various  compounds  usually  rc- 
orted  to.  Personal  experience  leads  us  to  regard  oil  of  citronella  un- 
Kluted  as  excellent  as  long  as  the  skin  is  kept  moist  with  same.  Ani- 
nals  with  rough  hair,  i.e.,  winter  coat  not  shed,  suffer  more  than 
those  whose  skin  is  smooth.  Horses  and  cattle  in  darkened  stables  are 
not  attacked.  For  a  working  team  in  the  field  fish  oil  (or  fish  oil  three 
parts  and  kerosene  one  part)  is  a  good  repellant,  applied  about  once 
a  day.    Do  not  use  machine  oil.    Cheese  cloth  screens  are  effective. 

The  Long  Meadow  Gun  Club,  at  their  grounds  on  the  Minnesota 
River,  lost,  in  the  spring  of  1908,  nearly  two  hundred  young  ducklings 
within  three  weeks,  apparently  from  the  attacks  of  this  pest,  for  when 
the  (luck  runs  were  screened  in  completely  by  the  use  of  cheese  cloth 
the  mortality  was  much  less. 

In  using  oil  of  citronella  care  must  be  taken  not  to  allow  it  to 
touch  the  eves. 


DESTRUCTION  OF  LAWNS  BY  THE  WHITE 

GRUB. 


Lachnostcrna  rugosa  and  fusca. 


FiR.TU,    "White  Grubs,"  /..  fugca,  larva,  pupa  and  beetle.    After  Riley. 

Never  before  has  this  pest  been  so  troublesome  as  in  1908.    Com- 
plaints have  been  numerous  and  frequent. 

The  grub  is  the  larva  of  a  robust  brown  beetle,  commonly  spoken 
of  as  "June  Bug,''  or  May  Beetle,  the  big,  clumsy  fellow  which  buzzes 
into  open  windows  and  about  the  lighted  lamp  in  early  summer.    This 
insect,  shown  in  our  illustration,  belongs  to  the  genus  LachnosternOy 
and  the  species  we  have  commonly  with  us  appears  to  be  pretty  evenly 
divided  between  fusca  and  rugosa.     Not  only  do  the  young  of  these 
beetles  work  havoc  on  lawns,  but  the  adults  are  active  at  night,  they 
work  "while  you  sleep,"  feeding  upon  the  leaves  of  fruit  and  shade 
trees,  and  capable,  w'hen  very  numerous,  of  stripping  the  trees  of  their 
foliage.    Eggs  are  laid  amongst  the  roots  of  grass,  and  the  young  grubs 
when  hatched  begin  to  feed  upon  the  rootlets,  sometimes  killing  patches 
many  square  feet  in  extent,  and  leaving  the  grass  brown  and  dead,  easi- 
ly separated  from  the  ground  below ;  in  fact,  it  can  be  lifted  and  rolled 
up  with  the  hands.   It  takes  two  years,  or  longer,  it  is  believed,  for  this 
larva  or  grub  to  become  mature,  hence  a  lawn  laid  w^aste  in  1908  would 
not,  if  all  the  grubs  which  caused  the  injury  were  full  grown  at  that 
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;,  show  any  further  injury  from  this  source  until  1910.  In  other 
ds,  this  year's  grubs  would  change  to  beetles  next  spring,  when 
ing  and  egg-laying  would  take  place ;  the  young  hatching  from  eggs 
in  the  spring  of  1909  would  not  be  large  enough  to  work  appre- 
)le  injur>'  until  the  summer  of  1910. 

To  be  effective,  any  treatment  against  this  pest  must  be  begun  as 
n  as  the  first  signs  of  injury  to  the  lawn  are  observed.  To  wait  until 
gr^ss  is  brown  and  dead  is  like  shutting  the  door  after  the  horse 
tolen.  The  most  acceptable  treatment  at  this  date  appears  to  con- 
of  copious  watering  of  the  lawn  where  possible,  accompanied  by  the 
of  some  artificial  fertilizer,  like  nitrate  of  soda  (from  250  to  350 
inds  to  the  acre),  thus  enabling  the  lawn  by  vigorous  growth  to 
p  ahead  of  the  grub.  One  should  at  least  resort,  in  such  emergency, 
ibundant  watering  where  possible,  even  though  the  fertilizer  is  not 
lied.  J.  B.  Smith,  State  Entomologist  of  New  Jersey,  claims  to 
c  obtained  relief  by  the  liberal  use  of  ground  tobacco  stems  scat- 
d  broadcast  and  liberally  over  an  effected  lawn,  followed  by  copious 
ering.  He  states  that  grubs  disappeared  after  this  treatment.  This 
gcsts,  naturally,  the  frequent  sprinkling  of  lawns  with  a  tobacco 
oction.  Evidently,  this  would  have  to  be  quite  strong  and  used 
erously.  These  and  other  remedies  will  be  given  a  thorough  trial  at 
next  appearance  of  this  pest  on  lawns.  We  have  killed  them  by 
use  of  bisulphide  of  carbon  without  injuring  the  grass,  but  the 
cess  is  a  slow  one  and  impracticable  where  large  areas  are  involved, 
ver  is  not  seriously  affected  by  this  insect. 

After  the  lawn  is  dead  in  patches  nothing  remains  for  the  owner 
lo  but  to  re-sod  or  re-seed.  In  addition  to  complaints  through  the 
il  this  season,  we  have  noted  their  destructive  work  on  various 
kways  of  the  Twin  Cities,  on  golf  links  and  on  private  lawns  in  the 
ntry.  Lakewood  Cemetery  has  suffered  severely,  and  at  this  writ- 
workmen  are  engaged  repairing  the  lawns  injured  there.  Lantern 
ps,  three  dozen  in  number,  were  placed  in  various  parts  of  this  ceme- 
^  for  two  successive  years,  1906  and  1907,  and  many  hundreds  of 
ties  captured,  but  the  fact  that  in  spite  of  these  traps  the  lawns  suf- 
ed  this  year  would  indicate  that  the  captured  specimens  were  either 
jely  males,  or  females  which  had  already  laid  their  eggs,  or  both, 
bins  greatly  aid  in  the  extermination  of  the  White  Grub,  and  may 
juently  be  seen  pulling  them  from  under  the  dead  grass.  They 
uld  be  encouraged  in  this  good  work.  Moles  and  shrews  eat  them 
'  we  believe  that  skunks  are  also  fond  of  them.  If  the  grubs  should 
carefully  removed  and  destroyed  when  brownish  patches  ate.  fiX^V 
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observed  in  the  lawn  their  injurious  work  is  at  once  stopped.  They 
will  be  found  just  below  the  sod  if  they  are  responsible  for  its  con- 
dition. 

In  this  connection  the  following  letter  from  E.  J.  Phelps,  of 
Minneapolis,  under  date  of  Oct.  13,  1908,  is  of  interest: 

"Replying  to  your  favor  of  the  ninth,  would  say  that  in  the  summer  of 
1899  my  lawn  at  the  Lake  was  ruined  for  that  season  by  the  grub  to  wh'ch 
you  refer.  I  do  not  remember  now  that  we  took  any  means  to  destroy  them 
excepting  to  have  the  turf  taken  up  and  the  grubs  picked  up  by  hand  and 
put  in  a  pail  and  destroyed.  I  should  imagine  that  we  gathered  one  or  tvo 
bushels  of  them. 

"As  I  remember  it,  we  were  not  troubled  the  next  year  and  I  have  seen 
no  trace  of  them  since.  I  understand  that  a  number  of  the  places  about 
the  Lake  were  injured  this  year,  but  so  far  our  immediate  neighborhood  is 
fortunate  enough  to  escape  their  work. 

**I  have  not  used  any  fertilizer  upon  the  lawn,  but  have  almost  every  year 
drawn  a  good  many  loads  of  black  dirt  which  has  been  scattered  over  it. 
and  in  this  way  have  kcpl  the  lawn  in  good  condition. 

"This  trouble  referred  to  in  1899  I  did  not  notice  before  departing  for 
the  East  the  latter  part  of  June.  When  I  returned  about  a  month  later  the 
.sod  looked  white  and  burnt  out  and  I  at  first  supposed  that  it  was  due  to 
inattention  on  the  part  of  the  gardener,  but  later  discovered  the  real  cause, 
as  it  was  very  easy  to  kick  the  turf  up  or  to  pick  it  up  and  lay  it  back  in 
quite  large  sections  or  strips,  leaving  the  colony  of  grubs  exposed  beneath." 


FlRs.  7t  and  75.    Larvae  of /^acAnoir/f^/ia  attacked  by  fungus.    Original. 

Figs.  74  and  7h  do  not  represent  fossil  monsters  of  prehistoric 
times,  but  are  two  white  grubs  attacked  and  killed  by  a  fungus  growth 
(seen  growing  from  near  the  head  of  the  grub  in  each  case)  sent  th^ 
entomologist  by  Mr.  M.  C.  Clark,  of  Xymore,  Minn.,  with  the  state 
ment  that  one-half  of  his  potato  crop  had  been  eaten  by  this  pest. 


PRELIMINARY  REPORT  UPON  WORK  WITH 
THE  STALK  BORERS  IN  MINNESOTA. 


Papaipenia  species. 

These  disgusting  pests,  "worms'*  they  would  be  called  by  gardeners, 
bore  into  and  ruin  many  of  our  choice  flowering  plants,  and  also  work 
in  the  stalks  of  barley,  corn,  oats,  tomatoes,  etc.  They  have  been  found 
boring  in  Dahlia,  Hollyhock,  Golden  Glow,  Gallardia,  Phlox,  Delphin- 
ium, Aster,  Daisy,  Peony,  Rose  and  Sunflower,  and  have  been  referred 
to  frequently  in  previous  reports  from  this  department,  detailed  di- 
rections being  given  in  the  annual  report  for  1906,  for  combating  them 
during  the  summer,  by  removal  and  by  the  use  of  carbon  bisulphide. 
They  are  so  common  and  so  destructive  that  they  seem  worthy  of  care- 
ful work  on  the  part  of  the  Entomological  Division,  particularly  since 
the  life  histories  of  the  various  species  have  not  been  worked  out 
for  this  part  of  the  country. 

The  presence  of  the  larva  of  Papaipcma  may  be  detected  in  such 
plants  as  Golden  Glow,  Peony  and  Hollyhock  by  a  noticeable  wilting 
of  the  top  of  the  plant,  often  followed  by  the  portion  of  the  stalk 
above  the  entrance  hole  breaking  down.  A  careful  search  around  the 
bases  of  such  partially  wilted  plants,  or  an  examination  of  the  stalk 
itself  will  usually  reveal  a  quantity  of  caterpillar  excrement.  This 
having  been  found,  it  is  an  easy  matter  to  locate  the  entrance  hole  of 
the  caterpillar.  Burdock  and  Giant  Bur-elder  having  thick  stalks,  show 
but  little*  wilting,  but  the  presence  of  a  caterpillar  in  a  stalk  of  these 
plants  is  usually  indicated  by  the  stalk  being  somewhat  swollen,  and 
the  caterpillar  excrement  is  always  present.  Stalks  of  these  plants 
never  break  over  after  being  attacked,  as  do  the  stalks  of  Golden  Glow 
and  other  equally  delicate  growths. 

Golden  Glow  and  such  small  stalked  plants  rarely,  if  ever,  harbor 
njore  than  one  larva.  One  stalk  is  usually  sufficient  for  the  develop- 
'nent  of  a  single  caterpillar.  Burdock,  on  the  other  hand,  often  has 
more  than  one  caterpillar  in  a  single  stalk.  The  larvae  of  cataphracta 
and  nitela  work  in  the  center  of  the  main  stalks  of  their  food  plants, 
and  they  often  work  out  from  the  main  stalks  into  the  branches,  and 
^nietimes  enter  the  branches  first  and  work  into  the  main  stalk  later. 
For  the  purpose  of  getting  all  the  information  possible  along  these 
lines,  and  of  making  a  study  of  the  life  histories  of  the  various  species 
^>f  this  genus,  upon  which  treatment  of  plants  largely  depewds,  ^x. 
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Franklin,  in  charge  of  our  insectary  and  field  work,  was  given  tl 
problem,  and  took  up  the  work  upon  Papaipema  July  3rd,  19 
During  the  season  he  has  conducted  sixty-three  difTerent  experime 
in  laboratory  and  in  our  experimental  garden  on  this  genus.  He  1 
reared  and  determined  the  following  species: 


Flpr.  7({.    Stalk  of  Ginnt  Bur-older  showing?  cluster  of  eggs  of  P,  nitela  at  point 
Indicated  by  line.    Orifrinal. 

P.  nitcla  Gn.,  and  the  variety  ncbris;^  P.  furcata  Smith,  and 
other  common  species,  which,  to  all  appearances,  is  P.  cataphn 
Grote.  Still  another  species,  not  yet  determined,  reared  from  Burd( 
appears  to  be  entirely  different  from  the  above  three.  A  larva 
this  last  species  puj)ated  August  13th,  and  the  moth  issued  Septen: 
9th. 


•If  the  rules  of  zooIorIcaI  nomenclftture  were  strictly  followed,  nebritt  should  I 
ferred  to  n»  the  Hpedes,  and  nitela  as  the  variety.  J.  B.  Smith,  however,  olnlnis  tha 
relationship  between  the  two  forms  is  better  expressed  by  treatlnf?  nitela  as  the  spc 
and  w^e  have,  therefore,  followed  the  established  precedent,  leaving  this  chanc 
others. 
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P.  nitcla  and  the  variety  nchris  were  found  working  in  plants  ac 
very  beginning  of  the  investigations,  and  their  larvae  were  dis- 
ered  as  late  as  August  18th.  The  first  pupa  was  found  August  8th, 
I  no  larvae  were  found  after  August  18th.  The  first  moth  of  this 
cies  emerged  August  31 ;  the  last  moth  emerged  September  17th. 
I  length  of  the  pupal  stage,  as  shown  by  the  records  of  several  bred 
rimens  is  about  twenty-two  days  (from  nineteen  to  twenty-five) 
he  average. 


M 

^^^^^^^^^^^^^^^^^^K^^^Kr^ 

^ 

h-     ^^ 

FiR.  77.    The  same  OffK  cliiKtiT  as  shown  In  preeciUnK  flguiv  enlarged  •,»>« 
times.    OriRlnai. 

Eggs  were  laid  in  a  l)rec(ling  cage  by  an  unmated  female  on  Scp- 
mber  7th.  Several  moths  were  placed  in  a  breeding  cage  over  a  giant 
iir-eldcr  plant,  and  prcsuniably  mated.  These,  for  the  most  j)art 
i?re  of  the  variety  nchris,  though  one  or  two  were  typical  nitcla. 

Eggs  were  laid  in  two  clusters  or  masses  on  the  base  of  the  plant 
ilks,  between  one  and  two  inches  from  the  ground,  there  being  be- 
ec-n  fifty  and  sixty  eggs  in  each  mass.     Rggs  were  als(^  sc;\.UtT^d  vcv 
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considerable  numbers  on  the  sides  of  the  cage,  and  a  few  were  laijj  on 
the  ground.  Some  were  also  found  on  a  couple  of  tin  boxes  left  under 
the  cage,  and  on  some  old  pupa  cases.  We  figure  these  tgg  clusters  in 
the  accompanying  photograph.  They  were  almost  pearly  white  in  color 
when  fresh,  but  became  brownish  gray  in  a  few  days.  They  are  round 
in  shape,  slightly  flattened,  with  alternating  rediating  ridges  and  de- 
pressions on  the  surface.  These  ridt^es  are  cut  somewhat  by  concen- 
tric lines.    The  eggs  measure  about  5-10  mm.  in  diameter. 

The  larvae  pupate,  for  the  most  i)art.  in  their  burrows  in  the  stalks 
of  food  plants.  P.  nitela  nitela  was  reared  from  Giant  Bur-elder, 
Peony  (one  specimen  only  from  F'eony),  and  Hemp.  Larvae  of  this 
species  were  also  found  working  in  common  ragweed.  Ambrosia  ark- 
misiacfolia.  Corn,  Tomato  and  Lamb's  Quarter,  while  nebris  was 
reared  from  Burdock,  Giant  Ragweed  {Ambrosia  trifida).  Giant  Bur- 
elder  {Iva  xanthiifolia).  Giant  Bur-elder  was  found  to  be  by  far  the 
most  commonly  and  most  heavily  infested  plant.  Xext  to  that  came 
Giant  Ragweed.  Hemp  and  Burdock,  while  somewhat  infested,  could 
not  be  said  to  be  heavily  so.  All  the  other  plants  were  only  occasion- 
ally infested. 


Fljrs.  7H  and  79.    higg  and  adult  of  P.  nitela.    Orlfftnal. 

A  considerable  number  of  parasites  were  reared.  It  is  eviden  ^ 
that  this  species  suffers  very  heavily  from  parasitism,  mostly  fron:^ 
Tachina  flies.  Dr.  Franklin  estimates  that  70  per  cent,  of  larvae  were^ 
destroyed  by  parasites  during  the  season. 

Papaipcma  cataphracta  Grote :  What  is  supposed  to  be  this  spe- 
cies has  been  bred  within  the  past  season  from  Burdock,  Golden  Glow, 
Thistle,  Hemp,  and  one  larva  which  was  not  reared,  but  which  ap- 
pears to  belong  to  this  species,  was  found  in  Tansy,  and  one  in  Sumac. 
Burdock  is  the  principal  food  for  the  species.  Hardly  a  single  Bur- 
dock plant,  examined  during  the  month  of  August,  was  found  to  be 
frte  from  infestation.    One  plant  was  found  to  harbor  five  larvae  and 
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iree  pupae  in  one  stalk,  one  of  these  being  two  feet  and  nine  inches 
rom  the  ground.  Hemp  and  Golden  Glow  were  also  badly  infested, 
mt  much  less  so  than  Burdock.  A  single  specimen  was  found  in 
Thistle.  Golden  Glow  was  found  affected  at  the  very  beginning  of  the 
reason's  work  (July  3rd).  This  species  was  found  working  as  late  as 
August  24th.  The  first  pupa  was  found  on  August  5th,  and  no  larvse 
were  found  after  August  24th.  The  last  one  pupated  in  captivity  on 
that  date.  The  first  moth  emerged  on  September  9th,  three  issuing 
on  that  day.    The  last  moth  which  was  reared  emerged  September  22d. 

Over  half  of  the  pupae  which  we  had  of  this  species  died,  appar- 
ently because  they  did  not  have  sufficient  moisture  to  carry  them 
through  the  process  of  emergence  from  the  pupal  stage.  Nearly  all 
of  them  were  found  as  dead  moths  in  the  pupal  cases  at  the  time  of 
the  closing  of  the  experiments.  This  species,  one  would  assume,  there- 
fore, needs  more  moisture  in  the  pupal  stage  than  does  P.  nitela,  with 
which  we  had  no  such  experience,  rearing  them  successfully  under 
exactly  similar  conditions.  The  length  of  the  pupal  stage  of  the  species 
was  shown  by  the  records  of  several  specimens,  as  about  twenty-two 
<lays  on  the  average.  We  failed  to  get  eggs  from  a  moth  of  this  spe- 
cies. The  larvae  always  pupate  in  their,  burrows  made  in  the  stalks 
of  their  foo<l  plants.  This  form  appears  to  be  as  heavily  parasitized  as 
^.  nitela,  Tachina  flies  being  among  the  most  important  parasites. 

Papaipema  furcata  Smith:  Larvae  of  this  species,  boring  in  the 
"ew  growth  of  young  ash  trees,  were  brought  in  from  a  southern  Min- 
nesota nursery  by  Mr.  Ruggles  on  July  20th.  They  began  to  go  into 
the  ground  for  pupation  on  July  22nd.  Some  were  still  to  be  found  in 
the  ash  on  July  23rd;  a  number  had  pupated  by  July  30th,  forming 
pupal  cells  in  the  ground  without  spinning  cocoons.  Moths  emerged 
^n  Aug.  28th* to  31st.  See  p.  197  for  technical  descriptions  of  the  larvae 
^nd  pupje  of  these  species. 

Prom  the  above  data  it  would  seem  that  neglected  spots  in 
gardens  or  close  to  gardens  must  be  carefully  looked  after.  A  ne- 
Sltcted  lot  adjoining  a  flower  garden,  containing  ragweed  or  bur- 
<iock  or  giant  bur-elder  or  hemp,  appears  to  offer  favorable  breed- 
ing ground,  from  which  a  garden  might  be  infested.  Such  weeds 
should  be  destroyed  wherever  found.  The  fall  burning  of  dead 
Weeds  would  not  be  efficacious  unless  made  to  include  the  stubs  of 
the  weeds  close  to  the  ground  upon  which  the  eggs  are  found. 


THE  IRRITATING  HARVEST  MITE  OR 
"JIGGER." 


FlK.  »».    The  IrrltntinK  Harvest  Mite  ("JijrRer")  on  risrht;  the  American  Har- 
vest Mite  on  left.    (Jreatly  enlarged.    After  Riley. 

'J'lic  rii^ht-liand  figure  in  the  accompanying  illustration  is  a  fair 
representation  of  a  microscopic  pest,  a  mite,  not  a  true  insect,  which 
causes  human  beings  more  suffering  in  proportion  to  its  size  than  any 
insect.    Dr.  Lugger,  way  back  in  1896,  speaks  of  them  as  **not  common 
in    Minnesota,"  but   if  his   statement  is  correct,  they  certainly  have 
been  on  the  increase  since  then,  tor  now  a  picnic  party  enjoying  a  sum- 
mer (lay  almost  anywhere  in  our  wooded  areas  is  almost  sure  to  be 
more  or  less  afflicted,  and  to  pay  for  its  pleasure  twenty- four  or  thirty 
hours  later,  a  tax  not  anticipated.     As  a  result  of  the  attacks  of  this 
mite  red  blotches  from  the  size  of  a  nickel  to  that  of  a  half  dolla'^ 
ap|)ear  on  the  skin,  accompanied  by  an  intolerable  itching.     This  iO' 
flammation  may  last  for  several  days,  driving  the  sufferer  to  distra^^' 
tion.     After  a  while  it  gradually  disappears.     The  unfortunate  victi^^ 
ascribes  it  frequently  to  **rash"  or  ''hives"  or  "poison  iv>%"  not  rea^ 
izing  that  it  is  the  work  of  a  tiny  animal,  barely  visible  to  the  nake-^ 
eye,  which  lives  normally  upon  low  plants  in  shady  places,  and  is  rarely 
f(nmd   in   localities  well  exposed  to  the  sunlight.     But  let  a  wanr 
blooded  animal  frequent  places  where  they  are  found,  and,  to  use  ^ 
slang  expression,  '^there's  something  doing'*  for  these  tiny  creaturci^ 
quickly  forsake  their  vegetable  diet  for  one  of  blood.     In  the  case  of^ 
human  beings  the  skin,  easy  of  access,  is  attacked,  and  those  with  tend- 
er ^kin  are  the  chief  sufferers. 
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In  the  course  of  some  investigations  on  this  pest  we  found  (Aug. 
4,  1908)  in  wooded  areas  about  Lake  Minnetonka,  large  numbers  of 
tiny  mites  on  a  species  of  goldenrod  as  well  as  other  low  plants,  in  no 
case  more  than  fourteen  inches  above  ground.  On  this  occassion  an 
assistant,  Dr.  Franklin,  and  myself,  did  all  we  could  to  be  inoculated, 
walking  amongst  the  shrubbery  and  weeds,  reclining  on  them,  rolling 
up  sleeves,  Dr.  Franklin  even  taking  off  his  shoes  and  stockings.  Up- 
on returning  home,  in  order  to  test  the  efficacy  of  a  preventive  meas- 
ure, one  of  us  took  a  bath  immediately,  covering  the  body  with  a  soapy 
lather,  and  putting  on  afterwards  a  change  of  clothes  throughout,  dis- 
carding for  the  time  being  everything  worn  in  the  woods.  In  this  case 
the  bathed  one  did  not  suffer,  nor,  strange  to  say,  did  the  non-bathed, 
who  served  as  a  **  check"  on  the  experiment.  However,  as  the  "check," 
from  exj)eriments  later,  appears  to  be  immune,  and  the  writer  is  ordi- 
narily a  sufferer,  it  is  fair  to  conclude  that  the  above  treatment  is  good. 
We  believe  that  these  pests  were  not  as  abundant  at  the  date  mentioned 
as  they  had  been  earlier  in  the  season. 

On  August  5th,  leaves  known  to  be  infested  with  a  mite  were 
placed  next  to  the  skin  up  the  writer's  sleeve  and  allowed  to  remain 
there  several  hours.  This  resulted  in  three  or  four  infested  spots  on 
arm  and  shoulder,  showing  about  twenty-four  hours  later. 

On  August  11th,  we  again  tried  to  tempt  this  pest,  and  on  August 
12th,  about  thirty-two  hours  after  exposure,  a  few  red  blotches  ap- 
peared on  the  body  of  the  writer.  In  the  center  of  each  a  tiny  red  or 
orange  spot  could  be  observed  with  a  magnifying  glass,  which  we  en- 
deavored to  dissect  out  for  examination  under  the  microscope,  but 
without  any  definite  result.  The  red  globular  body  may  be  the  body  of 
the  mite,  or,  as  some  claim,  only  a  blister  filled  with  the  victim's  blood. 
This  remains  to  be  seen.  We  applied  Dioxygen,  full  strength,  to  two 
Or  three  blotches  a  few  times  at  intervals,  and  this  appeared  to  allay 
the  itching,  though  we  hesitate  to  recommend  it  until  a  further  trial. 

"Jiggers"  were  noted  as  late  as  the  last  week  in  August,  and  it 
would  seem  that  most  of  our  woods  are  not  desirable  places  to  picnic 
from  early  summer  until  September,  unless  one  takes  certain  precau- 
tions to  prevent  the  disagreeable  attacks  of  this  creature. 

We  will  call  this  little  pest  Lcptus  irritans,  though  it  may  be  a 
stage  of  Trombidium.  The  Order  of  Mites  contains  such  pests  as  itch- 
niites,  scab  mites,  mange-producing  mites,  sheep-scab  mites,  as  well  as 
some  forms  which,  at  certain  stages  at  least,  are  beneficial  to  man  be- 
cause of  their  preying  upon  grasshoppers  or  locusts  and  upon  house 
flies.    The  writer  has  seen  a  bright  red  mite,  Troinhidium  scabr\i\y\  S^-^ , 
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very  common  on  plowed  ground  in  the  spring,  destroying  enormous 
numbers  of  the  eggs  of  the  cabbage  maggot.  Frequently  four  or  five  of 
these  mites  were  observed  about  one  cabbage  plant,  and  very  many 
eggs  of  the  above  pest  were  found  with  their  contents  sucked  out  by 
the  mite. 

It  is  a  pity  that  a  possible  relative  of  the  above  useful  animal 
should  so  far  forget  itself  as  to  attack  human  beings.  As  a  rule  these 
attacks,  beyond  the  extreme  discomfort  evident  for  several  days  are 
not  dangerous,  though  it  is  claimed  that  erysipelas  has  followed  severe 
attacks,  as  well  as  blood  poisoning. 

Captain  Zimmerman,  living  on  Enchantment  Island,  Lake  Mtnntfj 
tonka,  having  found  this  pest  troublesome  on  his  own  island,  and 
the  neighboring  Phelps  Island,  has  reduced  their  numbers  mal 
by  cutting  out  much  underbrush,  thus  letting  in  the  sunlight.    He 
by  an  ingenious  contrivance,  drew  a  cloth  wet  with  tar  and  k« 
back  and  forth  over  the  ^dgc  of  the  lawn  next  the  shrubbery,  as  a 
suit  of  which  the  pest  ])ractically  disappeared  from  that  locality, 
states  that  he  has  also  found  that  a  mixture  of  lard  and  po^ 
sulphur  rubbed  on  the  skin  allays  the  irritation.     Sulphur  in  any 
bination  appears  to  be  an  excellent  agent. 

Preventive  measures:  A  hot  bath,  lathering  one's  self  zinth 
immediately  after  exposure,  and  putting  on  after  the  bath  undi 
and  other  clothes  not  worn  at  the  time  of  infestation.  A  long  %\ 
{several  hours)  betzveen  exposure  and  bath,  would  render  the 
inefficient.  Flou'ers  of  sulphur  dusted  into  stockings  ne.vt  the  skim 
under  zcaist  band  is  a  good  safeguard  before  entering  sus^ 
woods. 

Remedies:  ''Moderately  stroiig  ammonia  applied  zdien  symptoms 
are  first  manifest.      (Chittenden.) 

*^'i  supersaturated  solution  of  bicarbonate  of  soda  or  salcratus. 
(Chittenden.) 

These  solutions  should  be  used  liberally  and  frequently. 

Sulphur  ointment  applied  to  affected  portions  of  the  body. 

Means  leading  to  the  lessening  of  this  pest  on  private  grounds 
and  club  grounds  have  been  referred  to  above.  Weeds,  undesirable 
grass  and  useless  shrubbery  should  be  done  away  with  as  much  as  pos- 
sible, allowing  sunlight  to  replace  the  shade  in  such  localities. 

The  name  ''Y^gg^v''  is  evidently  a  corruption  of  **Chigger,*'  which 
in  turn  comes  from  '*Chigoc,"  a  name  applied  to  a  flea  in  the  tropic?* 
which  burrows  in  the  skin  of  man. 


TWO  ENEMIES  OF  BEE  KEEPERS. 


THE  BEE  MOTH,  OR  WAX  MOTH, 

Gallcria  iitellonella  Linn. 


C/?tJC^^^ 

■              '  j( 

^                            I           *  ■         ^      i;       f'     A* 

Fiff.81.    (^ombba<I[y  ufTected  with  work  of  Bee  Moth,    orliarinal. 

This  insect,  common  as  it  is,  does  not  appear  to  have  received 
e  attention  it  deserves,  in  the  way  of  studying  its  life  history,  at 
e  hands  of  Entomologists ;  at  least,  certain  data  in  connection  with 
^  life  cycle  are  apparently  lacking,  and  experiments  have  heen  con- 
icted  in  ihe  insectaiy  with  the  object  of  shedding  some  light  upon 
lese  points. 

Possibly  the  fact  that  modern  hives,  modern  methods  and  conse- 
uently  strong  colonies  have  reduced  this  evil  to  a  minimum  with  most 
'e-raiscrs,  accounts  for  the  apparent  lack  of  work  in  the  past  upon 
etails,  for  a  vigorous  colony  of  Italians,  in  a  good  hive  can  ordinar- 
y  take  care  of  this  pest.  But,  let  a  dwindling  colony  (more  par- 
:ularly  black  bees)  occupy  a  loose  jointed  hive,  and  the  moth  or 
r  progeny  obtains  entrance.     It  is  perhaps  unnecessary  to  describe 
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tilt  adult  or  the  larva ;  the  former,  a  brownish  gray  moth,  is  well 
shown  in  the  illustration,  as  is  the  egg.  larva  at  two  stages,  and  the 
pupa  in  its  cocoon. 

The  round  pale  white  eggs,  measuring  about  4  miUimeters  in 
diameter,  with  reticulated  surface,  are  laid  singly  or  in  masses  during 
spring  and  summer,  and  evidently  from  choice  or  necessity  in  cracks 
and  crevices,  whence  the  young  larvae  can  reach  the  inside  of  the 
hives.  In  the  insectary  one  large  mass  laid  in  a  breeding  cage  under 
a  tlat  piece  of  wax.  contained  272  eggs,  but  as  there  were  seven  moths 
in  the  cage,  more  than  one  female  may  have  been  concerned  in  tlie  lay- 
ing.    Three  different  sets  of  L'ggs>,  one  set  laid  February  24th,  one  on 
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I'Vliruary  J6th,  and  one  on  I'ebruary  28th,  hatched  in  from  23  to  26 
days,  while  two  otlier  sets,  one  laid  April  1st,  and  another  August  11th, 
hatched  respectively  in  1*^  days,  and  in  from  14  to  18  days.  In  other 
words  those  laid  on  April  1st  hatched  April  20th,  and  of  those  laid  , 
on  August  11th  same  hatched  August  25th,  and  continued  hatching 
until  August  2<)th. 

This  shows  a  great  variation  in  the  duration  of  the  egg  stage,  fo^ 
the  average  of  the  first  three  lots  was  from  2^  to  26  days,  while  the 
last  two  sets  rcipiired  much  less  time.  It  would  seem  then  that  one 
is  justified  in  saying  the  egi^s  hatch  in  from  14  to  26  days.  In  nearly 
all  insectary  experiments  the  i)ropensity  to  place  the  eggs  in  cracb 
and  crevices  was  verv  noticeable. 
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^^U.  M,  End  of  frame 
Rowing  excavations  In 
Wood  made  bjr  Bee  Moth. 

"rtirtnai. 

11 


The  young  larva,  see  Fig.  84,  is  pale  flesh 
color,  with  light  brown  head.  Mr.  George 
Ainslie,  employed  in  the  insectary  at  the  time 
of  these  experiments,  describes  this  stage  as 
follows : 

"Length,  1  mm.  Width,  2  mm.  Body 
white.  Head  brownish  with  darker  brown 
sutures  between  eyes  and  clypeus.  Head  ob- 
long, twice  as  wide  as  long,  clypeus  slightly 
obtruded,  V  shaped  from  above,  coming  to 
an  apex  just  at  posterior  margin  of  head. 
First  thoracic  segment  largest  of  body,  slight- 
ly wider  than  head,  and  nearly  same  shape. 
Anterior  margin  straight,  and  lateral  ones  con- 
vex. Legs  same  color  as  body.  Second  and 
third  thoracic  segments  shorter  than  first  and 
nearly  as  wide.  About  twice  as  wide  as  long. 
Abdominal  segments  9.  Lateral  margins  con- 
vex. There  is  a  small  bristle  on  the  outer  ex- 
tremity of  each  side  of  each  segment.  Last 
two  somewhat  reduced  in  size.  Posterior  foot 
bifid.  While  larva  very  transparent.  The 
alimentary  canal  is  evident,  usually  being 
filled  with  brownish  matter.  Larva  very  ac- 
tive, moving  alternately  its  thoracic  legs  and 
posterior  leg,  thus  moving  in  a  hitching,  jerk- 
ing fashion." 

The  adult  larva  is  shown  in  Fig.  86.  It  is 
grayish  in  color,  with  a  brown  head,  and  its 
presence  in  a  hive  can  be  decled  by  the  rag- 
ged and  eaten  appearance  of  the  comb,  and 
the  silk  which  it  spins  wherever  it  goes,  and 
by  its  excrement.  They  become  full  grown 
in  about  four  weeks  and  are  about  one  inch 
long.  Before,  or  during  the  process  of  spin- 
ning their  cocoons,  they  frequently  hollow  out 
the  inner  surface  of  the  hive  or  frame  by 
gnawing,  directly  under  their  cocoons,  each 
hollow  or  depression  fitting  the  lower  sur- 
face of  a  cocoon ;  Fig.  83  shows  the  appear- 
ance of  wood  thus  attacked.  Within  these 
cocoons  they  transform  to  pwpx.  T\ve  \iv\v^  \s 
a  rich  brown  about  12  mm.  \on^,  \\\e  \ve^^\  ^^ 
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rounded  and  blunt.  From  a  point  just  above  the  height  of  the  eyes 
a  median  dorsal  ridge  (carina)  black  in  color,  extends  backward  the 
whole  length  of  the  body,  broken  at  each  segment.  A  few  scattered 
bristles  are  located  on  the  last  two  segments. 


FlffH.  81,  K5  and  8it.    Kffff,  much  enlarffed.  younir  larva,  and  full  grown  larva  of 
Bee  Moth.    i)rlfflnal. 

The  pupal  stage,  as  observed  in  our  mseciary,  is  normally  from 
12  to  20  days,  thotigh  the  records  show  two  exceptional  cases  where 
it  lasted  eight  days  and  forty  days  respectively.  This  makes  a  period 
of  a  little  over  two  months  elapsing  between  the  laying  of  the  egg 
and  the  production  of  the  moth,  and  there  are  doubtless  at  leasi 
two  broods  in  ^linnesota. 


Flff.  MTandsH.    Oocoon.  pupa  and  Iniaff  oof  Bco  Mot  b.    Original. 

As  previously  stated,  Italian  bees  have  but  little  to  fear  from 
this  pest,  the  black  bees  being  the  ])articular  sufferers,  but  stored 
comb  honey,  and  stored  comb  in  frames  are  in  danger  if  not  care- 
fully watched.  This  is  particularly  true  where  such  products  are 
stored  •  in  places  which  are  not  accessible  to  cold.  Normally  egp 
of  the  Bee  Moth  arc  laid  only  in  the  spring  and  summer,  but  let 
wax  and  honey  already  infested  be  placed  in  a  fairly  warm  room,  and 
breeding  will  continue  indefinitely,  as  long  as  the  food  lasts,  fe 
this  connection  be  it  said,  the  larva  can  subsist  a  long  time,  evidently 
a  month,  in  other  words  during  its  entire  life,  upon  pure  wax,  as 
determined  in  insectary  experiments  here. 
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Remedies:  Keep  Italian  Bees  in  preference  to  Blacks,  and  use 
modern  hives  and  modem  methods.  Bee  Moth  larvce  can  be  easily 
killed  by  confining  infested  comb  in  an  air-tight  receptacle  and  picking 
bisulphide  of  carbon  therein,  Ttvo  treatments  at  intervals  of  three 
weeks  might  be  necessary. 

Carbon  bisulphide  is  very  volatile,  and  the  gas,  when  mixed  with 
2ur,  highly  explosive,  therefore,  bring  no  light  near  it.  Our  old  comb, 
or  comb-honey  intended  for  feeding  is  kept  in  air-tight  galvanized  iron 
boxes,  about  two  feet  square  at  ends,  and  four  feet  long.  The  Bee 
Moth,  in  its  various  stages,  is  easily  controlled  under  these  condi- 
tions with  bisulphide  of  carbon,  as  above  suggested. 

AMERICAN  FOUL  BR(X)D. 


Fig.  89.    Oomb  affected  with  Foul  Brood.    After  Cowan. 

This  contagious  bacterial  disease,  known  as  Bacillus  larvce,  White, 
is  undoubtedly  the  bee-keeper's  worst  enemy  in  the  western  states. 
This  is  in  part  because  it  is  so  little  understood  by  the  majority  of 
bee-keepers,  who  do  not  realize  how  insidious  a  disease  carried  by 
spores  or  **germs"  may  be,  and  how  easily  it  spreads  from  hive  to 
Wve. 

Although  called  American  Foul  Brood,  it  is  prevalent  in  Europe. 

It  need  not  be  confounded  with  the  European  Foul  Brood  or  "Black 

Brood,"  which  is  not  nearly  so  common  as  the  first  named  disease, 

from  which  it  can  easily  be  distinguished  as  noted  below.    It  calls  for 

practically  the  same  treatment  as  the  first  named. 
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placing,  in  a  clean  hive,  infested  frames,  comb,  or  honey.  The  im- 
portance of  this  fact  cannot  be  emphasized  too  prominently  to  the  bee- 
keeper, and  should  be  carefully  borne  in  mind  when  handling  bees. 

Remedies  for  American  Foul  Brood:  Treatment  is  best  done 
when  honey  is  abundant,  and  in  the  evening.  Remove  diseased  comb, 
and  shake  the  bees  into  their  own  hive,  having  first  placed  in  the  hive 
clean  frames  with  foundation  starters.  Let  them  build  comb  for  four 
days.  On  the  evening  of  the  fourth  day  take  out  the  combs  which 
have  been  started,  and  which  may  be  partly  filled  with  diseased  honey, 
shake  the  bees  on  to  new  frames  with  foundation  starters,  destroying 
the  comb  and  honey  which  they  first  made  before  other  bees  have  ac- 
cess to  it.  This  should  effect  a  cure.  One's  hands  should  be  thor- 
oughly washed,  and  the  tools  used  in  this  work  carefully  cleaned  with 
boiling  hot  water  or  alcohol  to  prevent  contaminating  another  colony. 
The  hive  also  should  be  disinfected  previous  to  inserting  the  second 
set  of  frames  with  starters,  preferably  by  placing  straw  in  same  and 
burning,  slightly  charring  the  interior.  The  alighting  board  and 
entrance  should  be  disinfected  in  the  same  way.  All  infected  honey 
and  comb  should  be  destroyed  by  burning,  at  night,  to  prevent  robbing 
and  consequent  spread  of  disease. 

The  above  is  referred  to  as  the  McEvoy  method,  though  sub- 
stantially the  same  process  was  in  use  before  it  was  employed  by  this 
gentleman. 

A  colony  dwindling  from  the  effect  of  Foul  Brood,  should  be 
carefully  safe-guarded  against  being  robbed,  since  robbing  may  be 
the  most  prolific  cause  of  spreading  the  disease. 

If  a  bee-keeper  bears  in  mind  the  infectious  character  of  this 
disease,  precautions  to  be  observed  in  handling  diseased  colonies  will 
naturally  suggest  themselves  to  him.  Should  he  be  in  doubt  as  to 
whether  Foul  Brood  is  present,  he  should  send  for  the  State  Bee 
Inspector,  whose  duty  it  is  to  inspect  apiaries,  notify  the  owners 
when  Foul  Brood  is  found,  and  show  them  how  to  handle  it. 

It  may  be  said,  in  closing,  that  the  disease  known  as  ^'European 
Foul  Brood"  or  "Black  Brood"  is  on  the  increase,  it  it  claimed,  in  this 
country  and  may  be  in  time  quite  as  common  as  American  Foul 
Brood. 
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four  hundred  and  fourteen  different  experiments.  These  experiments 
have  consisted  mainly  of  work  with  lice  affecting  grain,  their  life 
histories,  and  what  parasites  affected  them ;  with  the  Bee  Moth,  Clothes 
Moth,  Stalk  Borers,  Oak  Pruner,  Maple  Borer,  Birch  Borer,  Apple 
Leaf  Hopper,  Clover  Insects,  Confused  Flour  Beetle,  various  plant 
h'ce,  Cabbage  Maggot,  etc. 


ABSTRACTS  OF  PUBLICATIONS  REVIEWED  IN  EXPER- 
IMENT STATION  RECORD  AND  DEALING  WITH 
INSECT  PESTS  OF  FRUITS.  BETWEEN  JANUARY, 
1908,  AND  OCTOBER,  1908. 


For  the  benefit  of  our  citizens  who  may  wish  to  consult  other 
AkII  local  publications  treating  of  various  insect  pests  which  infest 
{raits,  we  have  had  compiled  and  insert  here  a  list  of  publications, 
reyicwed  in  the  Experiment  Station  Record  between  January,  1908, 
aiid  October,*  1908.  In  the  majority  of  cases  the  works  referred  to 
can  be  obtained  by  applying  to  the  parties  concerned  in  their  pub- 
lication. The  list  is  nearly  complete  as  given  in  the  Record,  and 
natnrally  it  includes  some  things  not  grown  in  Minnesota.  The  num- 
ba%  following  each  fruit  as  here  given  refer  to  the  numbers  of  the 
tUtea  of  the  articles  and  brief  abstract  in  list  following : 
Ai||»:    1.  2,  3,  7,  8,  12,  13,  16,  17,  20,  23  27,  36,  37,  38,  42,  47,  50,   51,  52,  55, 

56,  59,  62,  63,  74,  75,  79,  82,  92,  93,  94,  100,  103,  104,  105,  110,  111, 

114,  119,  120,  123,  128,  132,  133,  134. 
BlaeUarry:    12. 

2,  10,  12,  20,  50,  53,  79,  100,  129. 
12,30,40,  111,  131. 
t:    2,  4,  12,  16,  18,  48,  55,  58,  64. 
12. 
i:    12,  14,  19,  20,  27,  33,  34,  37,  43,  44,  71,  72,  74,  81,  88.  109,  112,  122,  129. 
loMctiddes:    111,  116,  117,  118,  119,  129. 
Melon:    12,80. 

Pfum:    2,  12,  20,  21,  47,  48,  53,  54,  59,  64,  74,  83,  95,  100,  104,  105,  114,  129. 
Prune:    50,  54,  100. 
Quince:    12. 
Raspberry:     12,  18,  57. 
Small  Fruits:     129. 
Spray  Calendar:     15,  28,  101. 
Spraying  Suggestions,  Receipts,  Etc.:    102. 
Strawberry:    5,  12,  18,  36,  61,  79,  136. 
Tomato:    128. 
Rose:     129. 
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General  and  MiscelUneous:    4,  6,  8,  9,  12,  17,  22,  27,  30,  36,  37,  38,  41,  47, 49, 
51,  59,  60,  65,  66,  67,  68,  69,  73,  76,  81,  84,  87,  89,  90,  91,  96.  97,  98, 99. 

1.  Report  of  the  Department  of  Entomology,  E.  D.  Sanderson  (N.  H. 
Sta.  Bui.  129,  pp.  258  to  266,  Durham,  N.  H.).  A  brief  account  of  work  on 
Gypsy,  Brown  tail  and  Codling  Moth,  and  the  Apple  maggot. 

2.  Report  of  the  Prof,  of  Entomology  and  Zoology,  C.  J.  S.  Bethune 
(Ann.  Rep.  Ont.  Agr.  Col.  and  Exp.  Farm,  32  (1906)  pp.  42-54  Guelph,  Ont). 
Field  experiments  on  oyster  shell  scale;  lime-sulphur  wash  gave  best  results, 
with  kerosene  emulsion  second.  Crude  petroleum  found  harmless  and  ef- 
fective as  winter  spray  on  apple,  pear,  plum,  cherry  and  black  currant;  dan- 
gerous, however,  in  summer. 

3.  Thirty-seventh  annual  report  of  the  Entomological  Society  of  On- 
tario, (Ann.  Rep.  Ent.  Sec.  Ont.,  57  (1906)  p.  120,  pi.  7,  fig.  36,  Guelph, 
Ont).  Ravages  and  parasites  of  Codling  Moth  discussed,  also  the  Oyster 
Shell  and  San  Jose  Scales. 

4.  Report  on  injurious  insects  and  plant  diseases  for  1906,  W.  M. 
Schoyen  (Beretning  om  Skadeinsekter  of  Plantesygdomme  i  Land-og  Have- 
bruget.  1906.  Chnstiania :  Clrondahl  &  Sons,  1907,  p.  30,  fig.  14).  Fruit 
flies,  blister  mite,  currant  saw  fly  and  Lecanium  ribis  discussed. 

5.  The  strawberry  root  louse:  Life  history  and  remedies,  C.  O.  Hough- 
ton (Dela.  Sta.  Circ.  2,  p.  4,  Newark,  Del.).  Life  history  and  remedies  dis- 
cussed. 

6.  New  hemipterous  fruit  pests  in  Britain,  F.  V.  Theobald  (Jour.  Econ. 
Biol.,  2  (1907)  No.  1,  pp.  14-25,  pi.  2).  A  considerable  variety  of  leaf 
hoppers  discussed,  especially  Typhlocyba  qucrcus,  Chhrita  Aavcscens,  and  C. 
vericula.    Parasites  and  remedies  discussed. 

7.  Spraying  for  the  Codling  Moth,  J.  W.  Lloyd  (111.  Sta.  Bui.  114,  pp 
375-429,  fig.  5,  Urbana,  III.).  The  first  application  for  the  Codling  Moth 
should  be  timed  preferably  with  reference  to  the  most  advanced  young  ap- 
ples rather  than  the  average  development  of  the  entire  setting.  Other  mat- 
ters connected  with  this  subject  discussed  somewhat  fully. 

8.  Two  common  scale  insects,  C.  O.  Houghton  (Del.  Sta.  Circ.  3,  P- 
6,  fig.  1,  Newark,  Del.).  Life  histories,  habits  and  food  plants  of,  and  rcm^ 
dies  for  the  Oyster  shell  and  Scurfy  scales  discussed. 

9.  The  San  Jose  and  other  injurious  scale  insects  of  Tennessee  with 
methods  for  their  control,  G.  M.  Hently  (Tenn.  Sta.  Bui.  Vol.  XIX,  No. 
J.  pp,  II  34,  fi^f.  23,  Knoxville,  Tenn.).  A  general  popular  account  of  the 
San  Jose  Scale,  with  a  discussion  of  remedies,  also  notes  on  other  common 
Hcales. 

12.  Control  of  insect  pests  and  diseases  of  Maryland  crops,  J.  B.  5. 
Nnrion  and  T.  B.  Synions  (Maryland  Sta.  Bui.  115,  pp.  145-210,  fig.  38,  Col- 
lege  Park,  Md.).  Different  crops  discussed  with  their  injurious  insects  and 
rrnu!<lic»  for  them. 

13.  Spraying  the  apple  orchard,  E.  D.  Sanderson,  Y.  J.  Headlee  and  C 
Mroi.ks  (N.  11.  .Sta.  Bui.  131.  pp.  11-56,  fig.  36,  Durham,  N.  H.-.  Status 
of  apple  industry,  Codling  Moth  and  spraying  experiments  in  New  Hamp- 
Hhlrr  during  1*^(X)  disrtissid. 
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ng,  L.  R.  Taft  (Mich.  Sta.  Spec.  Bui.  37,  p.  32,  fig.  10,  Agri- 

fe).    Methods  of  control  of  San  Jose  Scale,  black  rot  and  mil- 

,  etc. 

^ing  calendar,  L.  R.  Taft  and  C.  D.  Smith  (Mich.  Sta.  Spec. 

Agricultural  College). 

ih  annual  report  of  the  State  Entomologist  of  Montana,  R.  A. 
Sta.  Bui.  64,  pp.  33-45.     Bozeman,  Mont.).     Notes  of  various 

ing  the  Codling  Moth  and  Currant  Span  Worm. 

Vlonthly    Bulletin    of    the    division    of   Zoology,    H.    A.    Surface 

Agr.,  Monthly  Bui.  Div.  Zool.  4  (1907)  Nos.  11,  pp.  385-414; 

,  pi.  6,  Harrisburg,  Pa.).     Remedies  for  San  Jose  Scale,  Tent 

id  Codling  Moth  discussed. 

Dmc  injurious  insects  in  1906,  R.  S.  Macdougal  (Trans.  High- 
Soc.  Scot.,  5  ser.  19  (1907)  pp.  173-188).    Remedies*  discussed 

isects,  as  follows :  Lampronia  rubicUa  on  raspberries,  rasp- 
ground  beetles  attacking  strawberries  and  currant  gall  mite. 

)ating  grape-vine  flea   beetle,   Foures-Diacon    (Prog.   .\gr.  et 
;t)  28  (1907)  No.  20.  pp.  582-585).    Discussion  of  a  certain  pro- 
ide  formula  for  treating  the  insect, 
ts  affecting  fruit  trees,  C.  J.  S.  Bethune  (Ont.  Dept.  Agr.  Bui. 

4.  Guelph.  Ont.).     A  popular  account  of  the  insect  pests  of 
r,  plum,  cherry,  peach  and  grape,  and  formulas  given  for  va- 
Jes. 
nus  xylographus  as  an  orchard  pest,     O.   E.   Bremner    (Cana- 

1907)  No.  6,  pp.  195-196.  Guelph.  Ont.).  Commonly  reported 
■>nly  dead   or  dying  trees,   this   insect   is   noted   as   attacking 

and  plum  trees. 

sene  remedy  and  the  fruit  fly.  G.  Compere  (Jour.  Dept.  Agr. 
5  (1907)  No.  4,  pp.  244-245,  pi.  1).  A  self-feeding  kerosene 
in  catching  the  fruit  fly.  Kerosene  odor  attractive  to  it. 
)ating  Codling  Moth  with  arsenicals.  J.  Barsacq  (Jardin.  21 
♦.  pp.  124,  fig.  2).  A  discussion  of  the  use  of  Paris  green  and 
d  for  this  insect. 

Terrapin  Scale,  J.  G.  Sanders   (U.  S.  Dept.  Agr..  Bur.  Ent., 
fig.  3).       Eulecanium  nigra fasciatum,    a    peach    pest    described, 
lants,  natural  enemies  and  remedies  discussed, 
'ing,  A.  Dickens  and  R.  E.  Eastman  (Kans.  Sta.  Bui.  145,  pp. 

Manhattan.  Kans.).  A  general  discussion  of  this  subject  as 
lards  and  vineyards. 

•  calendar  (N.  Y.  Cornell  Sta.  Bui.  243,  pp.  127-136,  Ithaca, 
isual  arrangement  for  this  sort  of  thing. 

rt  of  the  Entomologists.  C.  H.  and  H.  T.  Fernald  (Mass.  Sta. 
199-205.  AnihcTst,  Mass.).  Tncludcs  notes  on  cranberry  insects 
treatment  for  white  flies  in  greenhouses,  and  scale  insects, 
ites  of  the  grape  vine,  E.  Durand  (Flore  et  Faunedes  Para- 
.  Montpellier:  Coulct  &  Sons,  1907,  p.  89,  fig.  55).  Analyti- 
dentification  of  the  common  insect  and  fungus  pests  of  grape 
edies  discussed. 
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34.  The  biology  and  means  of  combating  phylloxera,  Moritz  (Mitt 
K.  Biol.  Aust  Land  n  Forsten,  2  (1907)  No.  4,  pp.  64-66).  Remedies  dis- 
cussed. 

36.  Early  spring  applications  of  insecticides  for  the  oyster-shell  scale. 
The  occurrence  and  distribution  of  San  Jose  Scale  in  Vermont,  W.  Stuart 
(Vt.  Sta.  Rpt.  1906,  pp.  293-297,  pi.  1,  Burlington,  Vt.).  Treatment  dis- 
cussed. 

Z7.  Twenty-second  report  of  the  State  Entomologist  on  injurious  and 
other  insects  of  the  State  of  New  York,  1906,  E.  P.  Felt  (N.  Y.  State  Mus. 
Bull.  110,  pp.  39-186,  pi.  3,  fig.  2,  Albany,  N.  Y.).  Includes  a  discussion  0/ 
insect  pests  of  fruit  and  shade  trees,  including  San  Jose  and  scurfy  scales 
and  the  grape  vine  root  worm. 

38.  Second  Annual  Report  of  the  State  Entomologist,  E.  F.  Hitchings 
(Ann.  Rep.  State  Ent.  Maine,  2  (1506),  p.  77,  pi.  2,  fig.  21,  Orono,  Me.). 
Includes  practical  notes  on  the  apple  tree  tent  caterpillar,  strawberry  weevil, 
oyster-shell  bark  louse,  wooly  aphis,  etc. 

40.  Some  insects  injurious  to  truck  crops.  The  cranberry  span  worm. 
The  striped  garden  caterpillar.  F.  H.  Chittenden  (U.  S.  Dept.  Agr.  Bur. 
Ent.  Bui.  66,  pt.  3,  pp.  21-32,  fig.  2).  Cleora  pampinaria  discussed;  its 
habitat,  life  history,  etc.,  given. 

42.  The  mealy  aphis  on  apple  trees,  G.  d'Utra  (Rev.  Agr.)  (Sac  Paulo) 
12  (1907)   No.  143,  pp.  243-249).     Life  history  and  remedies  discussed. 

43.  Thread  worms  in  grape  vines  and  pear  trees,  G.  Korff  (Prakt.  Bl. 
Pflausenbau  n  Schutz  5  (1907)  No.  6,  pp.  67-69,  fig.  1).  Worms  of  the 
genus  Mermis  found  in  these  plants,  and  attention  called  to  the  fact  that 
they  arc  commonly  parasites  of  insects. 

44  The  sphinx  of  grape  vines.  R.  Hrunct  (Rev.  Viti.  28  (1907)  No.  707, 
pp.  5-7,  pi.  1).  Habits,  biology  and  natural  enemies  and  remedies  for 
Sphinx  clpenor  discussed. 

47.  Report  of  the  Entomologist,  C.  O.  Houghton  (Dela.  Sta.  Rpts. 
1904-1906,  pp.  77-107,  Newark,  Del.).  Remedies  discussed  for  the  apple  leaf 
miner  and  the  plum  curculio;  also  contains  among  other  things,  notes  oH 
the  oyster-shell  scale. 

48.  Injurious  insects  and  other  animals  observed  in  Ireland  during  the 
year  1906.  G.  H.  Carpenter  (Econ.  Proc.  Ray.  Dublin  Soc.  1  (1907)  No.  U- 
XIX.  pp.  421-452,  pi.  6,  fig.  11).  Includes  notes  on  plum  aphis,  oyster- 
shell  scale,  black  currant  mite. 

50.  Papers  on  deciduous  fruit  insects  and  insecticides.  The  pcaf 
thrips,  D.  Moulton  (U.  S.  Dept.  Agr.,  Bur.  Ent.  Bui.  68,  pt.  1,  p.  16,  pi.  2. 
fig.  8).  An  account  of  Euthrips  pyri  on  peach,  apricot,  pear,  prune,  cherrf» 
apple  and  other  trees,  with  life  history  and  technical  description  of  the  in* 
sect;  parasites  and  treatment  also  discussed. 

51.  Papers  on  deciduous  fruit  insects  and  insecticides.  The  spring 
canker  worm,  A.  L.  Quaintance  (U.  S.  Dept.  Agric,  Bur.  Ent.,  Bui.  68.  pt- 
2,  pp.  17-22,  pi.  2).     Remedies  for  the  spring  canker  worm  discussed. 

52.  Papers  on  deciduous  fruit  insects  and  insecticides.  The  trumpet 
leaf  miner  of  the  apple,  A.  L.  Quaintance  (U.  S.  Dept.  Agric,  Bur.  Ent, 
Bui.  68,  pt.  3,  pp.  23-30,  pi.  1,  fig.  1).     The  life  history,  history,  distribution 
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and   food    plants    (apple,    crab,    raspberry)     of    Tischeria  malifoliella  given. 
Remedies  discussed. 

54.  The  Howard  scale,  E.  P.  Taylor  (Colo.  Sta.  Bui.  120,  p.  19,  fig.  4, 
Fort  Collins,  Colo.).  Food  plants  (Pear,  plum,  prune  and  others)  given 
and  remedies  discussed. 

55.  Codling  moth,  C.  Borner  (Min.  Bl.  K.  Preuss.  Verwalt.  Landeo 
Domanen  U.  Forsten,  3  (1907)  No.  4,  Aus.  Bcilage  pp.  104-107,  fig.  6).  Ap- 
pearance, life  history  and  remedies. 

56.  Proceedings  of  the  19th  annual  meeting  of  the  Assoc,  of  Econ. 
Ent.  (U.  S.  Dept.  Agr.,  Bur.  Ent.,  67,  p.  145,  pi.  1,  fig.  7).  Among  other 
papers  the  following  may  be  noted: 

(a)  That  by  H.  E.  Hodgkiss  on  aphid  eggs  on  apples  (pp.  2-30). 

(b)  That  on  the  pear  blister  mite  on  apple  leaves  by  P.  J.  Parrott  (pp. 

43-46). 

(c)  Those  on  the  codling  moth  by  A.  F.  Burgess  and  E.  D.  Ball  (pp. 

53-55  and  pp.  55-75). 

(d)  That  by  B.  H.  Walden  on  new  saw-fly  injurious  to  peach  leaves, 

(pp.  85-86). 

(e)  That  by  E.  P.  Taylor  on  the  Howard  scale  (pp.  87-93). 

(f)  That  by  W.   E.   Collinge   (pp.  119-123)   on  the  eradication  of  the 

black  currant- gall  mite. 

57.  Notes  on  insect,  fungus  and  other  pests,  R.  S.  ^lacdougall  (Jour. 
Bd.  Agr.  (London)  14  (1907)  No.  5,  pp.  290-300).  Includes  an  account  of 
Cetonia  aurata  and  Harpalus  ruHcornis  as  injurious  to  strawberries. 

58.  Report  of  the  Zoologist,  1906,  C.  Warberton  (Jour.  Roy  Agr.  Soc. 
England,  67  (1906)  pp.  267-281,  fig.  16).  Remedies  given  for  Incuruaria  capitcUa 
on  currants,  and  for  the  pear  midge. 

59.  Evidence  of  the  entomologist  and  botanist  before  the  select  stand- 
ing committee  on  agriculture  and  colonization,  1906-7,  J.  Fletcher  (Ottawa 
(lovt.  1907,  pp.  113-140).  Prevalence  of  and  remedies  for  the  following 
insects  discussed:     San  Jose  scale,  apple  maggot,  plum  curculio,  etc. 

60.  Entomological  notes,  C.  W.  Howard  and  G.  Peringuey  (Rhodesian 
Agr.  Jour.  4  (1907)  No.  5,  pp.  471-482).  The  habits  and  means  of  control- 
ling fruit  flies  are  briefly  outlined. 

61.  On  the  life  history,  habits,  and  economic  relations  of  the  white 
pTibs  and  May  beetles,  S.  A.  Forbes  (Illinois  Sta.  Bui.  116.  pp.  447-480. 
trbana,  111.).     Includes  a  note  of  May  beetles. 

62.  Codling  moth  investigations  during  1903  and  1904,  F.  Garcia  (New 
Mexico  Sta.  Bui.  65,  p.  29,  dgm.  3,  Agricultural  College,  N.  M.).  An 
account  of  the  different  broods. 

63.  The  Codling  moth  in  eastern  Washington,  A.  L.  Melander  and  E, 
L  Jenne  (Wash.  Sta.  Bui.  81,  p.  24,  fig.  7,  Pullman,  Wash.).  Treatment 
discussed. 

64.  The  more  important  Alerodidae  infesting  economic  plants,  with 
description  of  a  new  species  infesting  the  orange,  A.  L.  Quaintance  (U.  S. 
Dept.  Agr.,  Bur.  Ent,  Bui.  12,  Tech.  Ser.  pt.  5,  pp,  89-94,  pi.  1,  fig.  2), 
.\fcntion  made  of  species  on  orange,  cocoanut.  custard  apple,  strawberry, 
Rubus,  currant,  peach,  plum,  fig.,  etc. 
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65.  The  scale  insects  of  fruit  trees,  J.  P.  Bounhicl  (Ecale,  Agr.  Alger. 
Maison-Carree,  Inform.  Agr.  Bui.  3,  p.  16,  pi.  2).  Life  histories  of  va- 
rious species  given  and  preparation  of  sprays  discussed. 

66.  The  San  Jose  Scale  and  remedies,  F.  Sherman,  Jr.  (Bui.  N.  C 
Dept.  Agr.,  28  (1907)  No.  5,  p.  62,  fig.  15,  West  Raleigh,  N.  C).  Life 
history,  history  in  North  Carolina,  and  a  list  of  food  plants  given.  Treat- 
ment discussed. 

(iJ,  The  San  Jose  scale  in  North  Carolina,  F.  Sherman,  Jr.  (Nul.  N. 
C.  Dept.  Agr.  28  (1907)  No.  6,  p.  18,  fig.  2,  West  Raleigh,  N.  C).  A  de- 
tailed statement  of  the  distribution  of  this  insect  in  North  Carolina. 

68.  The  fruit  maggot  fly  pests,  G.  Quinn  (Jour.  Dept.  Agr.  So.  Aust,    J -; 
10,  (1907)  No.  11,  pp.  701-710,  fig.  14).     The  habits  of  various  species  dis- 
cussed; treatment  discussed. 

69.  The  fruit  fly,  C.  P.  Lounsbury  (Agr.  Jour.  Cape  of  Good  Hope.  31    J^ 
(1907)  No.  2,  pp.  186-187).    Treatment  discussed. 

71.  Experiments  in  the  treatment  of  grape  vines  for  phylloxera,  P. 
C.  Westre  (Rev.  Agr.  Vit.  et  Hort.  1907,  Nos.  11,  pp.  169-172;  78,  pp.  178-182; 
80,  pp.  213-219;  81,  pp.,  230-235,  fig.  6).  Symptoms  of  infestation  and  dam- 
age caused  by  the  pest.    Treatment  given. 

72.  Two  unusual  grape  pests,  V,  Mayet  (Prog.  Agr.  ct  Vit  (Ed.  1  'Est) 
28  (1907)  No.  40,  pp.  400-403,  pi.  1).  Psyche  graminella  and  Agelastica  aW 
reported  attacking  grapes.     Habits  and  life  histories  given. 

74.  Report  of  the  Entomologist,  J.  B.  Smith  (N.  J.  Sta.  Rep.  1906,  PP- 
515-609,  pi.  15,  fig.  18,  New  Brunswick,  N.  J.).  Observations  and  discus- 
sions on  the  San  Jose,  Oyster-shell  and  scurfy  scales  and  the  peach  soft 
scale,  plum  curculio,  apple  borer,  pcar-lcaf  blister  mite,  pear  psylla,  rose 
chafer,  grape  galls,  plant  lice,  etc.  Remedies  considered  to  a  considerable 
extent. 

75.  The  Codling  Moth.  R.  S.  Woeliim  (N.  C.  Dept.  Agr.  Ent.  Circ.  20. 
p.  16,  fig.  7,  West  Raleigh.  N.  C).     Treatment  discussed. 

76.  Fruit  fly  (Jour.  Dept.  Agr.  So.  Aust.,  10  (1907)  No.  12,  pp.  S^^' 
870).  A  copy  of  the  regulation  enforced  by  South  Australia  against  t^J 
importation  of  trees,  plants  and  fruits  from  countries  infested  with  the  fr*^*^ 

fly. 

79.  Insect  notes  for  1907,  Edith  M.  I'atch  Maine  Stii.  Bui.  148,  p^' 
261-282.  pi.  3,  Orono,  Maine).  Includes  biological  and  economic  notes  ^^ 
the  forest  tent  caterpillar,  apple-tree  tent  caterpillar,  cherry  tree  tortri^' 
strawberry  weevil,  rose  chafer  and  various  other  insects. 

80.  The  melon  louse,  A.  F.  Conradi  (Gulf  Coast  Mag.  3  (1907)  No.  t- 
pp.  47-53,  fig.  6,  Clemson  College,  S.  C).  Damage  described,  treatment 
given,  and  parasites  considered. 

81.  Some  items  of  information  for  orchardists  and  fruit  growers  rela- 
tive to  certain  dangerously  injurious  insects  and  diseases,  G.  G.  Atwood  (N. 
Y.  Dept.  Agr.,  Bur.  Hort.  Insp.  Bui.  1,  p.  20,  pi.  48,  Ithaca,  N.  Y.).  For 
the  guidance  of  fruit  growers  directions  are  given  for  the  preparation  of 
certain  insecticides  and  fungicides  for  San  Jose  scale,  the  grape  root  worm 
and  many  fungi. 
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82.  The  apple  maggot  or  railroad  worm,  C.  E.  Hood  (Mass.  Sta.  Circ. 
3,  p.  3,  fig.  2,  Amherst,  Mass.).  Life  history  outlined  and  remedies  sug- 
gested. 

83.  The  lecanium  of  soft  scales,  C.  E.  Hood  (Mass.  Sta.,  Circ.  6,  p. 
3,  fig.  2,  Amherst,  Mass.).  Brief  biological  and  economic  notes  on  apri- 
cot scale,  New  York  plum  scale,  terrapin  scale,  etc. 

84.  The  San  Jose  Scale,  H.  A.  Surface  (Zool.  Bui.  Penn.  Dept.  Agr., 
5  (1907)  No.  6,  pp.  171-200,  pi.  4,  Harrisburg,  Pa.).  A  brief  general  ac- 
count of  the  insect,  including  a  list  of  the  food  plants. 

88.  Insects  injurious  to  the  vine  in  California,  H.  J.  Quayle  (Cal.  Sta. 
Bui.  192,  pp.  99-140,  fig.  24,  Berkeley,  Calif.).  A  general  account,  with  a 
liscussion  of  the  remedies  for  the  more  important  ones. 

89.  Directions  for  treatment  of  insect  pests  and  plant  diseases,  E.  D. 
Anderson  (N.  H.  Rep.  Bd.  Agr.  29,  (1905-6)  pp.  151-175,  Durham,  N.  H.). 
Treatment  of  orchard  fruits,  shade  trees,  gardens,  greenhouse  crops,  etc., 
loT  the  control  of  insect  pests  and  fungous  diseases  discussed. 

90.  Report  of  Nursery  Inspector,  E.  D.  Sanderson  (Rpt.  Bd.  Agr.  N. 
H.,  29  (1907)  pp.  287,  294,  Durham,  N.  H.).  Three  nurseries  inspected.  A 
report  on  conditions  found,  and  as  to  the  status  of  the  gypsy  and  brown- 
tail  moths. 

91.  Nursery  and  orchard  inspection,  Economic  Entomology,  H.  A. 
Surface  (Zool.  Bui.  Penn.  Dept.  Agr.,  6  (1907)  No.  4,  pp.  97-128,  pi.  2,  Har- 
risburg, Pa.).    A  general  account  of  various  subjects. 

92.  The  excessive  abundance  of  apple  moths,  G.  Korff  (Prakt.  Bl. 
Pfianzenbau  u  Schutz  n.  sen,  5  (1907)  No.  10,  pp.  112-116).  Simaethis  pariana. 
a  note  on  its  great  abundance  during  the  year,  with  suggestions  for  treatment. 

93.  Papers  on  deciduous  fruit  insects  and  insecticides.  The  lesser 
apple  worm.  A.  L.  Quaintance  (U.  S.  Dept.  Agr.  Bur.  Ent.,  Bui.  68,  pt.  6. 
Pp.  49-60,  pi.  1,  fig.  1).  Enarmonia  prunivora,  an  account  of  the  injury 
caused  by  it;  history,  distribution,  life  habits  and  remedies  discussed. 

94.  The  apple-tree  tent  caterpillar,  \,  L.  Quaintance  (U.  S.  Dept.  Agr. 
J^ur.  Ent.,  Circ.  98.  p.  8,  fig.  4).     A  general  discussion.     Treatment  given. 

96.  The  San  Jose  Scale,  A.  F.  Conradi  (S.  C.  Sta.  Bui.  134,  p.  20,  fig. 
^2,  Clemson  College,  S.  C.)  A  general  account,  including  a  list  of  food 
slants. 

97.  Spraying  for  San  Jose  Scale,  T.  B.  Symons  and  G.  F.  Weldon, 
[Md.  Sta.  Bui.  123,  pp.  139-152,  fig.  2,  College  Park,  Md.).  A  general  ac- 
•ount  with  results  of  experiments. 

98.  The  use  of  soluble  oils  against  San  Jose  Scale,  W.  W.  Chase  (Ga. 
3d.  Ent.,  Circ.  6,  p.  11,  fig.  4,  Atlanta,  Ga.).  Results  of  insecticide  experi- 
nents. 

99.  The  lime-sulphur  wash,  A.  L.  Melander  (Washington  Sta.  Pop.  Bui. 
,  p.  4,  Pullman,  Wash.).     General  directions. 

100.  Experiments  with  Paris  green,  A.  Tullgren  and  C.  G.  Dahl  (Mod- 
el K.  Landtbe.  Styr.  (Sweden),  1907,  No.  6.  125,  p.  45).  The  results  of 
arious  experiments  on  stone  fruits  and  different  varieties  of  apples. 

101.  Spray  calendar,  W.  E.  Britton  and  G.  P.  Clinton  (Conn.  Sta.  Bui. 
59,  folio.  New  Haven,  Conn.).     The  usual  thing  in  this  line. 
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102.  Suf;KC>ti(>ns  t<.)  thi»se  contemplating  spra3*ing.  F.  L.  Washbnn 
(Minn.  Sia.  Pres>  Bui.  31,  p.  11,  St.  Anthony  Park,  Minn,).  Recipes  iW 
directions. 

103.  Xotf^  on  insect,  fundus,  and  other  pests,  R.  S.  Macdougal  (Jov. 
Bd.  Agr..  London.  14,  19t>7.  No.  8,  pp.  477-484,  fig.  H.  Recommendations 
for  treatment  of  apple  saw  lly.  corn  saw  fly  and  other  pests. 

104.  Control  of  scale  in  old  apple  »)rchards.  P.  G.  Parroti.  H.  E.  Hodg- 
kiss,  and  W.  J.  Schocne  (N.  Y.  State  Station  Bui.  296.  p.  30,  pi.  4). 
Treatment  of  San  Jose  Scale  (»n  peach,  plum,  pear  and  apple  trees  dis- 
cussed. 

105.  Saving  old  orchards  fn»m  >cale,  V.  H.  Hall  iX.  Y.  State  Sta. 
Hul.  29(».  popular  ed.,  p.  It),  ftp.  1 ).    .\  popular  edition  of  the  above. 

10^.  While  tly  in  California:  C.  \V.  Woodworth  (Cal.  Sta.  Circs.  30. 
p.  lo.  tijs'.  \2).  .Aiitiitinn  callnl  lo  its  appearance  in  California  and  » 
the  nece>sity  of  vijioriiii-^  work  a^rainst  it.  Its  life  history  and  habits  d^ 
scribed. 

107.  Whiir  lly  eradic.ition.  C.  \V.  Woodworth  (Calif.  Circ.  32.  p.  15. 
I'lK-  11.  mnp  1)  <  )rjL;;ini/ation  recununendcd  for  work  af;;ain<t  the  ins«t 
on  ,'ioi-oiint   of  work  already  done. 

U^i  riu-  iirA\H'  \uu-  1....1  hi>rcr.  F.  K.  Rmoks  (\V.  \'a.  Sta.  Bui.  lUl. 
pp.    V>  Ml   pi     S).      I.ii'r    lii>tory    and    injury    described   ami    treatment  di*- 

1  U««-«riI. 

110.  St'Miitli  Report  of  tile  State  KntoniMlopi^t.  W.  E.  Hritton  iCom 
St.itr  Sta  Ktp.  VH\7H.  pt.  .\  pp.  2U)-.U8  11,  pi.  16,  t'lff.  6).  The  u?e  <rf 
varioii-.  v:a-«i  -  i'«t  innii^atint;  in'.r-rry  -took  and  scion>  of  apple  and  p«cl* 
for  Noab-  iii-ivM^  «li««rii>>^r<l. 

111.  Krp.irt  of  thi  !:iiioiMol.)v:iM.  J.  1'..  Smith  (N.  J.  Sta.  Rep.  \^t 
pp.  3S7  47S.  pi.  .^.  t'lir.  1).  I'.Mllinfi  ni..th.  black  peach  aphi^.  San  Josf 
scab*,  flm.  leal  brirr.  b:i-u..rni.  ».r;inbi':Ty  pest**  and  othvr  insectf  di?' 
cn^.^ed.     'rri-atniciit  di-on--i«l      ]'i\paration  nt   various  insecticides  Riven. 

IIJ  (  //,7.-»n./  ..;/•!/.  K.  Iti-.Mht  <Ki\.  \ii..  J<>  ilOOS)  X,,.  733.  p.  .\  pi 
n.  Catirpillar-;  injnrions  t..  biid«<  oi"  ^rape-.  Hand  pickinir  of  caterpillar* 
recoininiiided. 

n4.  Orcbaul  MT-iyin^'.  O.   M.   .M.-rri.  and  J.   I-.  XichoKon   (Okla.  Sta 

Hul.   7o.  p    3J.   Ui-.  J2).     An   aocMiiit    of   -praying   fi>r   codlinp   moth.  plo«' 

ciiiA-i:li.».  e.nik.  r\\..rni   at:. I   otlur  ]MsI..   ;„i,1    f.  ,r   \ari..u-    fundus  diseases  of  tl* 
,iPpK- 

11(».  llonuniade  nii>cibK'  oiN,  t  j  IVnny  (Del.  Sta..  Rul.  79.  pp.  ^" 
.U.  I'c.  -V  .\n  account  x^i  e\pirintent<  in  niakinvr  these  insecticides  i^ 
nsr  .icamM  >rale  in-eot>.  aN,.  an  .u'.-onni  nf  the  chemical  problems  in- 
\o1m',1  in  roinbinini;  tbe<o  in-.cciiri.le-  with  cirt.iin  fun^ricido-. 

117  Mi>cible  oiK:  How  to  make  ibom.  C  1..  Pennv  i  Pcnn  Sta  Bu^ 
So.  p  ,\\  fl^.  l.>  .^p.cia!  formnl.i.  r.conim.ndcd  f.-r  winter  and  ^«mni«^ 
u^e  ,»v:.iin««t  "^vmIi-  in^iots. 

lis  i>rcbard  tcMs  ot  nii^cibb-  oiK,  C  (\  Ho;vcbto„  ,  n.-i.  Sta  Rub  79. 
PP    3,^  4i>^      .\n  account  ot  e\pi  ritnent-s  with  these  oils. 
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119.  Entomological  notes,  C.  J.  S.  Bethune  (Ann.  Rept.  Ontario  Agri- 
cultural College  and  Expt.  Farm,  33  (1907),  pp.  53-55,  56-60).  Oyster-shell 
and  San  Jose  Scale  and  scurfy  scales,  plant  lice,  white  grubs  and  other  in- 
sects discussed;  also  the  making  of  the  lime-sulphur  mixture. 

120.  Report  of  the  State  Entomologist  for  the  year  1906,  S.  Lampa 
(Mcddcl  K.  Landtbr.  Styr.  (Sweden),  1907,  No.  121  (2).  p.  32.  fig.  2). 
Codling  Moth,  tussock  moth  and  other  insects  discussed. 

122.  Papers  on  deciduous  fruit  insects  and  insecticides.  Grape  root 
worm  investigations  in  1907,  F.  Johnson  (N.  S.  Dept.  Agr.  Bur.  Ent.  Bui. 
%,  pt.  6.  pp.  61-68,  pi.  2).  An  account  of  observations  and  experiments  and 
wmmcndations  given. 

123.  Papers  on  deciduous  fruit  insects  and  insecticides.  Demonstra- 
ion  .spraying  for  the  Codling  Moth  (U.  S.  Dept.  Agr.,  Bur.  Ent.  Bui.  68, 
>t.  7,  pp.  69-76).  An  account  of  the  results  of  extensive  demonstration  spraying 
xpcrimenls  again.*it  this  insect. 

124.  The  pear  midge,  P.  Marchal  (Ann.  Soc.  Ent.  France.  76  (1907). 
S'o.  1,  p.  5,  fig.  14).  Injurious  near  Paris.  Life  history  and  injury 
icscribed.      Remedies  given. 

128.  Some  observations  concerning  the  effects  of  freezing  on  insect 
arvae.  J.  S.  Hine  (Ohio.  Nat.,  8,  (1908;  No.  4,  pp.  258-260).  An  account 
>f  exi)crinicnts.  The  tomato  hawk  moth  and  the  fall  canker  worm  considered. 

129.  Insect  Pests,  J.  Craig.  M.  V.  Slingerland  and  C.  R.  Crosby  (N. 
v.,  Cornell  Sta.  Bui.  252,  pp.  335-349,  fig.  12).  Underlying  principles  and 
economic  aspects  of  spraying  discussed.  Directions  given  for  preparing 
insecticides  and  for  applying  them  in  the  control  of  the  chief  insect  cne- 
niies  of  apples,  plums,  cherries,  quinces,  peaches,  pears,  nursery  stock, 
papes,  small  fruits,  roses  and  garden  and  greenhouse  plants. 

131.  Report  on  the  study  of  insects  injurious  to  cranberries  during 
the  summer  of  1907.  C.  B.  Hardenburg  and  O.  G.  Malde  (Wis.  Sta.  Rpt. 
IW,  pp.  309-320,  fig.  2).     Biological  notes   given   and   remedies   discussed. 

132.  Report  on  the  work  of  the  section  for  plant  protection.  1906-7, 
"  Brick  (Stat.  Pflanzenschutz  Hamburg,  Bot.  Staatinst.  (Ber)  Abt.  Pflan- 
^enschiitz.  9  (1906-7).  pp.  1-18).  A  detailed  report  is  g-ven  of  the  extent 
^f  importation  of  apples.  Notes  on  insect  pests,  particularly  the  San 
lose  Scale,  and  plant  diseases  found  on  this  fruit  also  given.  \  report 
ilso  given  upon  the  condition  of  live  plants  imported  from  various  coun 
ries. 

133.  Does  it  pay  to  spray  Nebraska  apple  orchards?  R.  A.  Emer- 
on  and  F.  E.  Denny  (Neb.  Sta.  Bui.  106,  pp.  3-20).  Results  of  practical 
■xpcrimcnts  under  average  conditions  given. 

134.  The  apple  maggot  or  railroad  worm.  A.  L.  Quaintance  (U.  S. 
)cpl.  Agr.,  Bur.  Ent.  Circ.  101,  p.  12,  fig.  2).  Remedies  given.  Food 
lants  and  life  history  discussed. 

135.  The  insect  pests  of  peach  trees.  F.'Lafont  (Prog.  Agr.  ct  Vit., 
4  (1907)  No.  49,  pp.  680-685).  Biological  and  economic  notes  on  various 
?ecies  injurious  to  peaches. 

136.  State  nursery  inspection,  J.  G.  Moore  (Wisconsin  Sta.  Rpt.  1907, 
X  369-378,  fig.  3).  San  Jose  scale  and  other  pests  in  nurseries  noted 
nong  others,  the  strawberry  root  lt)use. 
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A  COMPARATIVE  STUDY  OF  THE  EXTER- 
NAL ANATOMY  OF  PLANT  LICE. 


BY    R.    A.    VUKERY,    M.    A. 
Aasliitant  In  Entomolofrleal  Division  of  Minnesota  Kipertment  StatiOD. 

The  following  article  by  Mr.  \  icken-  represents  a  thesis  prepared 
for  the  degree  of  M.  A.  at  the  L'niversity  of  Minnesota.  The  work 
was  begun,  and  with  the  exceptii>ii  oi  a  few  additions,  and  some  r^ 
vision,  made  in  our  lalx:)ratories.  i>ractically  completed  under  the  diro- 
tion  of  Prof.  O.  \V.  ( )e>tlun<I.  to  whom  the  author  is  particularly 
indebted  for  guidance  and  encouragement. 

The  object  of  the  investigati<»ns  reported  upon  was  to  name 
classify  some  of  the  external  characters  of  the  Aphididse  in  such  a  way 
that  systematic  work  in  this  group  could  be  made  easier  and  more  ac- 
curate. 

To  preseiu  the  subject  in  complete  form  the  author  has  been 
obliged  in  a  few  instances  to  incoq^orate  in  the  body  of  the  text  some 
well  known  facts  and  already  recognized  terms,  but  this  in  no  way  de- 
tracts from  the  originality  of  the  work  as  a  whole,  and  I  believe  he  has 
added  materially  to  our  working  knowledge  of  plant  lice. — F.  L.  W. 

In  many  of  the  published  descriptions  of  plant  lice  it  is  impossible 
to  make  more  than  a  guess  as  to  what  species  the  author  is  describing- 
Generic  and  even  family  characters  have  been  used  in  specific  descrip>-  , 
tions.    In  the  work  ufx)n  which  this  paper  is  based  about  one  hundred  j 
species  represented  by  large  numbers  of  individuals  in  different  stages, 
were  studied  with  2-3  and   1-6  objectives.     Particular  attention  was 
given   to  the  anter.na\  wing>.  cornicles  and  cauda,  as  these  organs 
afford  some  of  the  best  characters,  and  the  rostrum,  hind  legs,  anal 
plate  and  genital  plate  also  afford  good  characters.    These  points  have 
been  illustrated  by  plain  line  text  figures,  as  such  figures  are  easier  to 
use,  and  show  the  points  just  as  well  as  the  more  elaborate  plates. 

The  presence  or  absence  of  certain  organs,  such  as  the  lateral 
tubercles,  or  certain  sensoria  of  the  aiuenna?  cannot  be  used  in  sp^ 
cific  descriptions;  but  the  arrangement  or  character  of  these  organs 
may  be  so  used.  Describers  of  species  pay  too  little  attention  to  minute 
characters,  l^iblished  figures  accompanying  descriptions  should  con- 
tain detailed  drawings  of  the  important  organs.  This  method  would 
advance  our  knowledge  of  the  value  and  constancy  of  certain  charac- 
ters, and  make  it  pixssible  finally  to  make  up  practical  keys  to  the 
genera  and  species  of  the  Aphidiche.  It  is  hoped  that  this  paper  will 
help  in  some  degree  toward  that  end. 
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The  Head  in  General:  The  head  of  aphids  is  small,  either 
msverse  or  quadrate  in  outline  and  is  closely  articulated  with  the 
othorax.  The  anterior  margin  between  the  bases  of  the  antennae 
lied  the  frontal  margin  is  of  value  in  distinguishing  genera  and  other 
Dups.  Three  different  types  of  head  may  be  recognized  in  the 
phididcp.  First,  there  is  the  primitive  transverse  form  found  in 
ichttus  and  allied  genera;  where  the  frontal  margin  is  straight  and 
ere  are  no  frontal  tubercles.  Then  there  is  the  quadrate  form  of  the 
gher  genera  where  the  frontal  margin  is  concave.  This  is  due  to  the 
igles  of  the  head  on  which  the  antennae  are  situated  being  drawn 
It  into  frontal  tubercles.  These  tubercles  are  of  value  in  distinguish- 
g  the  higher  genera  of  the  Aphididce,  but  do  not  have  as  great 
xonomic  value  as  is  usually  attached  to  them,  as  they  grade  com- 
etely  into  those  species  of  Aphis  characterized  by  the  absence  of 
ontal  tubercles.  Sometimes  the  inner  margins  of  the  frontal  tuber- 
es  are  provided  with  a  protuberance  or  swelling ;  they  are  then  said 
)  be  gibbous.  If  this  protuberance  is  conical  or  spine-like  they  are 
K)thed.  The  third  or  convex  type  is  found  in  the  gall-makers.  Here 
le  frontal  margin  is  convex  and  the  anterior  angles  of  the  head  instead 
f  being  drawn  out  are  rounded  off.  As  a  result  the  antennae  and 
nterior  ocellus  are  situated  a  little  more  toward  the  ventral  side  than 
1  the  other  forms.  In  Lachnus  and  P.  vagabundus  the  head  is  divided 
y  a  middorsal  suture. 

The  Eyes:  In  the  larva  there  is  a  grouj)  of  three  ocelli  with 
lliptic  lenses  on  each  side  of  the  head,  which  undoubtedly  represent 
le  larval  eyes  of  other  insects.  They  appear  very  early  in  the  embryo 
nd  may  be  seen  as  bright  red  spots  through  the  abdominal  wall  of 
le  viviparous  female.  The  larval  eyes  of  Aphids  are  remarkable  in 
lat  they  persist  in  the  adult  as  ocular  tubercles  alongside  the  compound 
Ts.  The  compound  eyes  begin  to  develop  in  the  embryo  just  in  front 
'  the  larval  eyes,  but  cannot  be  seen  externally  at  that  time.  They 
e  precocious  in  their  development  and  are  present  in  the  larva.  They 
)pear  externally  and  are  probably  functional  after  the  first  moult, 
he  lenses  are  hemispherical  and  are  few  in  number,  about  forty  at 
is  time.  In  the  adult  they  range  in  number  from  seventy-five  to  two 
indred  and  fifty.  The  dorsal  ocelli  are  three  in  number,  one  located 
the  inner  margin  of  each  compound  eye,  and  one  located  on  the 
3ns,  either  on  the  frontal  margin  or  ventral  to  it.  They  are  not 
esent  in  the  apterous  forms.  The  compound  eyes  and  the  dorsal 
elli,  which  are  primarily  correlated  with  the  development  of  wings, 
e  not  present,  or  are  rudimentary  in  some  of  the  subterranean  forms, 
lere  they  have  been  lost  from  lack  of  use. 
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The  Antennae:  The  antennae  have  from  three  to  six  cylin- 
drical joints.  The  two  short  sub-equal  basal  joints  form  the  scape,  the 
others  form  the  flagellum.  In  the  early  larval  stage  the  flagellumis 
two  jointed ;  during  the  larval  development  the  proximal  one  of  these 
lengthens,  and  one  or  two  additional  joints  are  cut  off  from  its  distal 
end.  In  some  genera  the  first  antennal  joint  is  gibbous  or  notched 
on  its  inner  side ;  this  is  especially  noticeable  in  Myzus  and  Phorodon, 
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FIk.  W.  a.  8r(l  antennal  Joint  of  J .  opufus.  b.  Same  of  Cat-  nuirgineUa.  c.  ScEt- 
tered  marginal  sensorla.  d.  Marginal  ^^vnsorla  In  a  row.  e.  Marginal  Honsorlaln* 
pyramidal  group,  f.  Sixth  antennal  joint  of  Afel.fah'ci*:  1,  (-Ircular  sensorls.  ?• 
Terminal  sensorla.    8.  Marginal  sensorla.    4,  Terminal  sense  hair  of  the  spur. 

The  third  joint  is  usually  the  longest.  Some  times  [P.  popuHcauHs 
and  popuH'transversus)  it  has  a  short  tooth-like  process  on  its  outer 
side  near  its  base.  The  sixth  joint  is  always  modified  by  the  develop- 
ment of  a  spur,  which  arises  as  a  finger-like  outgrowth  at  its  distal 
end.  In  some  of  the  higher  genera  the  spur  is  as  long  as,  or  longer 
than  the  third  joint,  and  has  been  considered  a  separate  joint  by  some 
authors.  In  Pemphigus  and  related  genera  it  is  shorter  than  the  basal 
part  of  the  sixth  joint. 

The  structures  found  on  the  antenna  are  hairs  and  sensoria.  The 
hairs  may  be  classified  as  unmodified  hairs  and  modified  hairs.  The 
unmodified  hairs  found  in  Lachnus  and  Chaitophorus  are  long  and 
slender  and  do  not  differ  from  the  ordinary  body  hairs.  The  modified 
hairs  are  of  three  varieties :  Short  spine-like  hairs  found  generally  in 
the  genus  Aphis;  longer  hairs  with  spatulate  tips,  found  typically  in 
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Vacrosiphum;  and  the  short  spine-like  terminal  hairs  of  the  spur, 
onnd  in  all  Aphids.  In  Pemphigus  vagabundus  these  terminal  hairs 
ire  scattered  on  the  spur,  and  have  an  oval  sensorial  surface  at  their 
ase. 

The  sensoria  are  organs  of  special  sense,  which  may  be  divided 
nto  three  classes  according  to  form  and  position.  First,  the  terminal 
ensoria,  present  in  all  Aphididx,  located  laterally  and  singly  at  the 
listal  ends  of  the  penultimate  and  ante-penultimate  joints.  Where 
here  are  only  three  joints  the  third  is  the  only  one  with  a  terminal 
ensorium.  These  sensoria  are  large,  circular  and  fringed  with  a  row 
•f  fine  hairs.  Inside  the  row  of  hairs  there  is  a  groove  which  marks 
•if  the  raised  membrane.  In  some  species  of  Phylloxera  the  terminal 
ensorium  of  the  third  joint  is  long  and  oval  and  extends  nearly  the 
I'hole  length  of  the  joint.  Second,  the  circular  sensorfa  which  belong 
ypically  to  the  third  joint.  These  are  circular,  usually  smaller  than 
he  terminal  sensoria,  sometimes  but  not  always  fringed  with  hairs, 
n  the  Pcmphigincc  and  Schizoneurincc  the  circular  sensoria  are  mo(ji- 
ied  respectively  into  transverse  and  annular  sensoria.  The  transverse 
ensoria  are  long,  oval  in  outline,  and  run  traversely  across  the  joint. 
The  annular  sensoria  form  a  narrow  ring  around  the  joint.  Third,  the 
narginal  sensoria,  which  are  small  sensoria  grouped  around  the  ter- 
ninal  sensorium  of  the  last  joint.  The  most  primitive  arrangement 
s  in  Lachnus,  where  they  are  scattered  or  in  scattered  groups  near  the 
erminal  sensorium.  In  other  genera  they  are  arranged  in  a  single 
ow  beside  the  terminal  sensorium,  or  grouped  in  a  peculiar  pyramidal 
arrangement  beside  it.  A  peculiar  condition  is  found  in  Drcpanosi- 
'hum  and  Mastopoda,  where  two  of  the  marginal  sensoria  are  enlarged 
nd  located  one  at  each  end  of  the  terminal  sensorium ;  while  a  row  of 
our  smaller  ones  occupies  the  usual  position  beside  it.  The  marginal 
ensoria  are  fringed  in  this  case.  At  the  end  of  the  second  antennal 
)int  there  is  a  minute  sensorium  which  resembles  these  marginal  sen- 
3ria  closely. 

Besides  these  types  there  are  also  fused  sensoria,  which  are  of 
vo  kinds ;  those  formed  by  the  fusion  of  sensoria  of  the  same  type, 
id  those  formed  by  the  fusion  of  sensoria  of  different  types.  The  first 
formed  by  the  fusion  of  either  circular,  transverse,  or  annular  sen- 
da.  The  second  by  the  fusion  of  one  or  two  transverse  or  annular 
•n.soria  with  a  terminal  sensorium. 

The  joints  of  the  antenna  arc  usually  imbricated.  Sometimes 
ese  imbric'ations  appear  under  high  power  as  rows  of  short  sharp 
)ints  forming  regular  patterns.  Then  again  the  points  seem  to  have 
lited  to  form  sharp  ridges  facing  the  distal  end  of  the  *^o\t\\..    \xv  W\^. 
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spur  these  ridges  become  very  prominent  and  run  nearly  around  or 
around  the  joint. 

The  Rostrum:  The  clypeus,  labruni,  mandibular  laminae,  and 
first  maxillary  laminae  form  a  raised  tubercle  on  the  ventral  side  of 
the  head,  which  may  be  appropriately  called  the  trophic  tubercle.  The 
cl>T)eus  is  in  one  piece,  nearly  oval  in  outHne  as  you  look  down  upon 
it  from  the  ventral  side.  The  labrum  joins  the  distal  end  of  Ac 
clypeus.  It  is  composed  of  a  rectangular  basal  part  which  sudden^ 
narrows  at  its  distal  end  into  a  long  pointed  triangular  distal  part 
covering  a  groove  in  the  labium.  The  mandibular  lamina  lies  partly 
under  the  clypeus  and  the  labrum ;  the  exposed  portion  having  tiic 
shape  of  a  segment  of  a  circle.  The  first  maxillary  lamina  lies  under 
the  mandibular  lamina,  and  the  labrum,  usually  only  a  small  por- 
tion of  it  is  exposed,  but  this  varies  in  the  different  species.  The 
labium  is  lengthened  into  a  long  rostrum.  This  is  seen  in  its  most 
primitive  or  generalized  condition  in  I^chnus,  where  (L.  laricis)  it  is 
five-jointed.  The  first  two  joints  are  grooved  on  their  anterior  faces; 
the  third  perforated;  the  fourth  and  fifth  are  grooved.  The  suture 
y         y7^\\'  "^  between  the  second  and  third  joints  is 

I        /fi  f  1  fX^  diagonal.    There  has  been  some  question 

I  J       ^   y — v,'^  2is  to  whether  the  rostrum  is  three  or 

*     four  jointed.    This  difference  of  opinion 
has  arisen  because  of  the  obscurity  of 
the  suture  between  the  first  and  second 
joint.     By  careful  examination  this  su- 
ture can  be  observed  and  the  four  joints 
made  out.     But  in   the  most  primitive 
genus,  Lachnus,  the  fourth  or  terminal 
joint  is  in  some  species  divided  by  a  very 
distinct  suture  and  a  fifth  joint  is  pres- 
ent.   This  is  probably  the  primitive  con- 
dition.    The  rostrum  varies  greatly  io 
length  ill  the  different  genera.    In  some 
it  reaches  hardly  beyond  the  first  coxae  | 
while  in  others,  as  some  Lachninst,  it  is  ; 
much  longer  than  the  body.     There  is 
sonic  difference  in  the  .relative  lengths 
did!fe^"A'!''KH™m''^V^°i4''„us  of  the  joints  which  might  be  used  as  a 
'>i2e';o«tphumTTorypJS^'b:i«b-'  specific  character.    In  Lachnus  and  Jf^ 
m.^{iiaryTmd"e.  nr"?'jo"it  of  lanoxanthus  the  trophic  tubercle  is  ver> 
the  labrum  or  roM  rum.  j^^j^^.      j„  ^^e  Other  genera  there  are 

typically  two  pairs  of  hairs  on  the  clypeus,  a  row  of  three  hairs  on  each 
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nandibular  lamina,  about  five  hairs  on  the  labrum,  and  none  on  the 
irst  maxillary  laminae. 

The  Prothorax:  The  prothorax  is  usually  short  and  of  small 
azc,  sometimes  bent  under  the  mesothorax  so  that  it  cannot  be  seen 
Tom  the  dorsal  side.  But  in  other  genera  it  is  as  long  as  it  is  broad 
ind  nearly  as  large  as  the  mesothorax.  The  undivided  pronotum 
isually  bears  a  lateral  tubercle  on  each  lateral  edge.  Sometimes 
here  is  only  a  single  short  spine-like  tubercle,  in  other  genera  there 
re  several  of  these  tubercles  in  a  group.  The  episterum  is  a  small 
nterior  rectangular  thickened  piece.  The  area  of  the  epimerum  is 
ot  thickened ;  it  bears  a  spiracle  and  sometimes  a  tubercle.  The  legs 
rticulate  with  these  two  pieces  and  with  the  sternum  which  is  small. 

The  Mesothorax:  The  mesothorax  is  a  large  segment  in  all 
lant  lice.  The  tergum  is  plainly  divided  into  praescutum,  scutum, 
mitelhim,  and  post-scutellum.  The  pnescutum  is  usually  an  equi- 
iteral  triangular  piece  with  its  base  pointed  forward.  But  in  some 
orms  (Phylloxera)  it  is  rectangular  and  broader  than  it  is  long.  The 
irge  scutum  is  divided  into  two  semi-circular  halves  by  the  apex 
f  the  praescutum  and  a  mid-dorsal  suture.  The  prominent  scutel- 
um  is  al>out  half  as  wide  as  the  thorax  and  is  sometimes  divided 
long  the  mid-dorsal  line  by  a  suture.  The  post-scutellum  slants 
ackward  and  downward  under  the  metatergum,  so  that  very  little 
>f  it  is  exposed.  It  is  broadly  triangular  with  an  obtuse  apex  point- 
ng  posteriorly.  The  sternum  called  thoracic  plate  is  divided  by  longi- 
udinal  and  transverse  sutures  into  four  parts.  The  anterior  parts 
rticulate  with  the  episternum.  In  Callipterus  the  posterior  prices 
re  much  smaller  than  the  anterior  pieces.  In  Tetraneura  the  pos- 
?ri()r  pieces  are  almost  s(iuare.  It  is  difficult  to  make  out  the  epi- 
temum  and  epimerum  of  the  mesothorax,  but  there  is  a  T-shaped 
itiire  on  the  side  of  the  mesothorax  which  probably  separates  these 
vo  regions.  The  anterior  one  is  the  region  of  the  episternum,  the 
)slerior  one,  the  region  of  the  epimerum. 

The  Metathorax:  The  metathorax  is  rc(hicc(l  and  closely 
iscd  with  the  mesothorax.  The  tergum  is  usually  divided  by  a  trans- 
Tse  suture  into  an  anterior  and  j)osterior  parts.  Tlie  region  of  the 
usternuni  and  epimerum  cannot  be  made  out  distinctly.  The  sternum 
not  thickened,  except  in  some  cases  on  its  anterior  border. 

The  Wings:  There  is  need  of  homok)<;izint;  the  \viii«^  veins  ot 
phids  with  the  wing  veins  of  other  insects.  The  names  given  here, 
ised  on  Comstock's  system,  were  decided  upon  from  a  study  of  other 
duced  wings,  such  as  those  of  Psocus,  and  from  a  study  of  the  ab- 
>rmal  venations  found  so  frequently  in  plant  lice. 


KiK-  Hrt.  The  wlnijr!!  of  AphldUtae:  1.  Front  wing  of  I^chnas  londstlffina.  2.  Schtso- 
neurm  iBnlg^rn.  .1.  Pi'mphlfrus  vagabundus.  i.  Colopha  Qlmloola.  R,  Cherme«  pint- 
foJU.    H,    Pbjr  I  lose  ra  puDcXtiXm.    7.  PhyUox«r«k  ci\x«tc\i*.    s«  V\ii\\0&«T%  depresaa.    9 
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As  the  wings  of  the  Aphididae  are  speciaHed  by  reduction,  it 
ieems  probable  that  these  abnormalities  are  generally  reversions,  as 
they   usually  take  the  form  of  added  veins  or  branches.     There  is 
nearly  always  a  distinct  vein  on  the  costal  margin  of  the  front  wing, 
and  sometimes  also  of  the  hind  wing,  which,  without  question,  repre- 
sents the  costa.    The  strong  vein,  posterior  to  this,  is  formed  by  the 
fusion  of  the  proximal  parts  of  the  veins  of  both  the  costo-radial  and 
the  cubito-anal  system.     The  thickened  anterior  margin  of  this  vein 
[  running  from  the  base  of  the  wing  to  the  proximal  end  of  the  stigma 
\   is  the  subcosta.    The  posterior  margin    of   this   vein,   which    is    not 
[    thickened  except  where  it  forms  the  posterior  border  of  the  stigma, 
I    is  the  radius,  while  the  stigmatic  vein  is  the  radical  sector.    The  three- 
k  branched  vein,  usually  called  the  third  discoidal,  seems  to  me  to  rep- 
■  resent  the  united  cubitus  and  media.    The  first  two  branches  counting 
r  from  the  costal  margin  of  the  wing  represent  the  media,  and  the  third 
j    branch  represents  the  cubitus.    The  next  two  veins  usually  called  the 
f     second  and  first  discoidals  are  the  first  and  second  anals,  respectively. 
The  third  anal  is  not  present. 

As  the  wings  of  Aphididae  become  reduced  the  media  disappears 
L  and  only  the  cubitus  remains  in  Pemphigus.  In  Chermes,  the  cubitus 
I    lias  disappeared,  and  in  Phylloxera  depressa,  which  represents  the  limit 

of  reduction  in  the  front  wing,  the  first  anal  has  also  disappeared. 

J  The  most  primitive  hind  wing,  which  is  nearly  the  same  as  the 

^ront  wnig  of  Phylloxera  depressa,  is  found  in  Mclanoxanthiis  and 

I^achuus.   where  the  costa  and   subcosta  are  both  present.     In  this 

\   wing  1  think  that  the  vein  usually  called  the  second  discoidal  represents 

the  radial  sector,  or  that  it  corresponds  to  the  stimatic  vein  of  the 

front  wing  instead  of  to  the  second  discoidal.     The  other  discoidal  is 

the  second  anal.    The  veins  of  the  hind  wing  have  probably  been  lost 

in  the  following  order:     Subcosta,  costa,  second  anal,  radial  sector. 

So  that  the  most  reduced  hind  wing  has  only  the  unbranched  radius. 

The  Legs:      The    legs  of  the  Aphididce    do    not    differ    greatly 

from  the  legs  of  other  Homoptera.  In  the  gall-makers  and  in  the  funda- 

trix  of  some  other  genera  the  legs  are  very  short.    In  the  higher  genera 

the  legs  are  long  and  slender.    The  extreme  length  of  the  hind  legs  in 

these  genera  is  correlated  with  their  habit  of  kicking  them  ii])  when 

alarmed,  that  is,  they  are  specialized  as  organs  of  defense.     The  coxa 

in  Aphids  is  small  and  has  no  trochantine.     The  short  trochanter  is 

fused  with  the  femur.    The  suture  between  the  trochanter  and  femur 

is  straight,  but  is  oblique  in  Cherntes.    In  the  lower  genera  the  femur 

is  about  as  long  as  the  tibia.     In  the  higher  it  isjonly  half  as  long. 
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In  Drepanosiphum  and  Aphis  frondosa  there  is  a  tubercle  on  the  pos- 
terior side  of  the  distal  end  of  the  femur.  The  hairs  on  the  femur, 
except  in  Lachnus  and  Melanoxanthus,  are  arranged  in  irregular 
longitudinal  rows.  The  long  slender  tibia  is  very  hairy  in  some  genera. 
In  Monellia  it  has  several  spines  at  its  distal  end.  A  two-jointed 
tarsus  with  an  oblique  suture  between  the  joints  is  typical  of  Aphids, 
The  proximal  joint  which  is  about  half  as  long  as  the  distal  one,  is 
generally  set  into  the  end  of  the  tibia.  In  Chermes  it  is  provided 
with  a  pair  of  sucking  disks.  The  distal  joint  has  two  long  curved 
claws,  but  lacks  a  pulvillus.  In  Phylloxera,  Chermes  and  HormaplM 
there  is  a  pair  of  tenent  hairs  on  the  dorsal  side  of  this  joint  not 
far  from  its  distal  end.  In  Mastopoda  the  tarsus  is  represented  by  a 
single  short  thumb-like  joint. 

Minute  circular  (sensoria)  similar  to  the  ones  found  on  the  sec- 
ond joint  of  the  antenna,  and  on  the  wings,  are  found  on  the  legs. 
There  are  usually  four  on  the  trochanter,  two  dorsal  and  two  ventral 
There  may  be  from  one  to  sixteen  near  the  proximal  end  of  the  femur. 
There  are  many  different  arrangements  of  these,  so  that  it  might  be 
possible  to  use  them  as  specific  characters  in  some  genera. 

In  the  oviparous  female  of  lyectarosiphufn  rubicola,  Rhopalos- 
iphum  hippophcv,  Callipterus  trifolii,  T  ox  opt  era  graminum.  Macros- 
iphum  pisi,  and  others  the  tibia  of  the  hind  leg  is  swollen  for  its 
whole  length,  and  is  thickly  dotted  with  clear  pits  which  closely 
resemble  the  sensoria  of  the  antenna?.  The  tibia  in  this  case  has  some 
function  in  connection  with  oviposit  ion.  I  have  not  been  able  to 
examine  the  sexual  forms  of  enough  species  to  determine  how  far  this 
condition  is  characteristic  of  the  oviparous  female. 

The  Abdomen:  IMiere  are  nine  abdominal  seia^nients  in 
Aphididcc.  It  is  difficult  to  make  out  the  exact  number  of  segments  on 
account  of  the  usual  swollen  condition  of  the  abdomen.  The  first  seven 
segments  are  provided  with  spiracles,  the  first  two  of  which  are  close 
together.  The  fifth  segment  hears  the  cornicles.  The  eighth  bears  the 
genital  plate,  while  the  ninth  bears  the  anal  plate  and  the  cauda. 

Any  one  of  the  first  eight  segments  may  bear  tubercles  or  glands. 
Some  genera,  such  as  Drepanosiphum  and  Callipterus  have  a  pair  of 
])rominent  conical  tubercles  on  the  dorsal  side  of  each  of  the  first  two 
or  three  abdominal  segments.  Each  of  these  is  tipped  with  a  singk 
short  stiff  hair.  On  the  dorsal  part  of  the  eighth  segment  in  Siphoc- 
oryue  archaugelUccc  there  is  a  single  tubercle  tipped  with  two  hairs. 
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The  lateral  tubercles  are  found  on  the  first  eight  segments  in  most 
of  the  higher  genera.  They  are  of  different  shapes  and  may  be  of 
value  for  specific  characters.  In  the  simplest  form  there  is  only  a 
single  small  rounded  tubercle,  but  sometimes,  as  in  Chaitophorus 
spinosa,  there  are  two,  three,  or  four  of  these  tubercles  close  together. 
In  some  species  certain  of  the  tubercles  are  of  considerable  length. 
In  Aphis  symphoricarpi  the  tubercles  are  not  present,  but  there  is  a 
large  circular  transparent  area  which  probably  represents  them. 

The  glands  are  found  in  the  gall-formers  principally.  They  may 
be  on  the  dorsal  side  of  every  segment  of  the  body  except  the  ninth 
abdominal,  or  only  on  a  few  segments.  There  may  be  as  many  as  six 
longitudinal  rows  or  only  two,  so  that  they  are  of  value  in  classifica- 
tion probably  for  specific  characters. 

The  hairs  are  of  several  kinds.  There  are  the  slender  curved  body 
hairs,  which  may  be  either  fine  or  coarse;  the  thick,  spine-like  hairs 
oi  Chaitophorus  spinosa;  and  glandular  hairs  with  knobbed  tips.  These 
last  show  several  variations.  In  the  larva  of  Siphocoryne  xanthii  they 
are  short  with  large  swollen  ends  and  raised  bases.  In  Chaitophorus 
and  Callipterus  they  are  long  and  only  slightly  swollen  at  the  tip.  In 
Macrosiphum  they  are  of  medium  length  and  have  spatulate  tips.  The 
dimorphous  forms  of  Chaitophorus  are  armed  with  peculiar  modified 
hairs  (flabellae)  which  have  been  described  by  Bucton  and  other 
authors.  These  hairs  are  flattened  out  into  fan-like  organs  which  show 
several  longitudinal  rib-like  markings. 

The  cuticle  of  the  abdomen  is  usually  ornamented  with  rows  of 
niinute  points  similar  to  the  imbrications  of  the  antennae.  Sometimes 
there  is  also  a  network  of  hexagonal  markings,  which  arc  probably  a 
specialized  condition  of  the  ordinary  ornamentation. 

The  Cornicles:  The  cornicles  arc  situated  on  the  fifth  ab- 
dominal segment.  Lachnus  exhibits  the  most  primitive  cornicle,  which 
has  been  called  the  tuberculate  type.  The  body  wall  in  this  case  is 
raised  into  a  large  round  hairy  tubercle.  The  opening  is  raised  slightly 
above  this  tubercle  so  that  this  cornicle  is  composed  of  two  parts,  the 
broad,  hairy  proximal  part,  and  the  narrow,  hairless  distal  part.  This 
has  not  been  distinguished  before  from  the  short  broad  cornicle  found 
in  Callipterus  and  Chaitophorus,  which  may  be  called  the  truncate 
cornicle.  This  type  does  not  have  the  hairy  basal  part.  A  third  type 
of  cornicle  is  the  cylindrical,  which  is  long,  slender  and  uniform  in 
diameter.  The  truncate  and  cylindrical  cornicles  were  probably  devel- 
oped directly  from  the  tuberculate  type.  The  incrassate  or  fourth 
tvpe  of  cornicle  is  only  a  modification  of  the  cylindrical  form.     This 
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type  has  three  varieties ;  if  it  is  enlarged  at  the  base  it  is  not  distin- 
guished by  any  particular  name,  if  it  is  enlarged  in  the  middle  it  is 
called  vasiform,  if  it  is  enlarged  at  the  end  it  is  called  clavate.  In  tiic 
gall-makers  the  cornicles,  when  present,  are  reduced  to  mere  pores 
level  with  the  surface  of  the  body,  This  is  probably  a  specialized  and 
not  a  primitive  condition.  In  P.  popnli-transvcrsus  the  cornicle  is 
present  in  the  larva  but  not  in  the  adult. 


Fig.  97.  Illustrating  types  of  cornicles,  a.  Tiiberculate  type  of  I^Achnus  longls- 
tlfftna.  b.  Truncate  type  of  Ohaltophorus  sallx.  c.  Cylindrical  type  of  Aphis.  «• 
Incrassate  type  of  the  higher  genera.  1,  vasiform;  3,  clavate:  8.  corniole  incrassste 
at  l)ase. 

When  looking  down  ui)on  the  cornicle  the  large  circular  opening 
shows  plainly.  This  opening  is  closed  by  a  semi-circular  valve,  which 
can  be  pulled  inward  by  a  long  slender  valvular  muscle  attached  to  its 
inner  side,  and  inserted  on  the  posterior  edge  of  the  sixth  abdominal 
sternite.  There  is  a  muscle  attached  to  the  base  of  the  cornicle  and 
inserted  on  the  pleurite  of  the  fifth  abdominal  segment,  which  elevates 
the  cornicle.  The  ornamentation  of  the  cornicle  in  the  higher  genera 
is  interesting,  and  may  be  used  to  a  certain  extent  as  a  specific  char- 
acter. Some  show  only  the  ordinary  imbrications  of  the  cuticle  of  the 
rest  of  the  body.     While  others  show  onlv  fine  imbrications  near  the 
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se,  which  become  more  marked  distally,  and  grade  into  a  hexagonal 
[ure  near  the  end.  In  some  of  the  higher  genera  there  is  a  deep 
rrow  encircHng  the  cornicle  near  its  distal  end. 

The  Cauda:  The  cauda  is  an  extension  or  appendage  of  the 
5t  abdominal  segment.  In  Lachnus,  which  shows  more  primitive 
aracters  than  any  other  genus  of  the  Aphidid<£,  the  ninth  segment  is 
unded  at  the  end  and  there  is  no  distinct  cauda  present.  In  those 
nera  where  a  distinct  cauda  is  present  four  predominant  types  may  be 
:ognized  The  conical  form  found  in  Aphis  and  in  the  larva  and  pupa 
the  higher  forms  is  about  two  or  three  times  as  long  as  it  is  broad 
d  is  directed  slightly  upward.  The  ensiform  type  of  the  higher 
nera,  which  was  probably  derived  from  the  conical  form,  is  very  long 
d  slender,  curved  upward,  and  sometimes  enlarged  in  the  middle, 
le  globular  form  which  may  also  have  been  derived  from  the  conical 
[)c,  has  its  end  sw^ollen  on  the  ventral  side  into  a  large  globular  ap- 
ndage.  The  obsolete  cauda  found  in  the  gall-makers  is  the  result  of 
generation  probably  from  a  conical  type.  The  cauda  is  in  this  case 
very  short  rounded  extension  of  the  ninth  segment. 

The  hairs  on  the  cauda  very  often  have  a  definite  arrangement 
id  afford  good  specific  characters.  In  the  ensiform  cauda  there  is  a 
nninal  curved  hair  and  a  row  of  stout  hairs  on  each  side.  Each 
lir  corresponds  to  one  on  the  opposite  side,  so  that  there  may  be 
om  two  to  fourteen  pairs.  On  the  dorsal  side  of  the  globular  type 
ere  is  often  a  prominent  spine  which  is  not  armed  with  hairs.  The 
iticle  of  the  under  side  of  the  cauda  is  covered  with  a  thick  mass  of 
ort  sharp  points.  The  dorsal  side  is  imbricated.  In  Aphis  there  is 
transparent  surface  on  the  dorsal  side  of  the  cauda  near  its  base. 
bis  may  be  a  provision  for  a  movement  of  the  cauda. 

The  Anal  Plate:  The  anal  plate  is  situated  on  the  ninth  ab- 
>minal  segment  just  ventral  to  the  cauda.  In  its  typical  form  it  is 
arly  hemispherical,  but  in  the  larva  and  pupa  it  is  not  much  more 
an  a  flattened  plate  on  the  ventral  side  of  the  abdomen  anterior  to 
eanus.  In  CaUiptcrus  and  related  genera  the  anal  plate  is  emarginate 
len  seen  from  the  dorsal  side.  There  are  some  species  where  it  is 
ly  divided  by  a  shallow  notch,  while  in  others  this  notch  is  deepened 
that  the  anal  plate  is  divided  into  two  parts,  one  on  each  side,  with 
'  Cauda,  which  is  not  nnich  longer  tlian  they  are.  attached  almost  be- 
i-en  them.  The  anal  plate  is  always  thickly  covered  with  hairs.  On 
ventral  border  there  is  a  row  of  three  protuberances  called  genital 
latiire  by  Ruckton,  each  of  which  bear  several  short  slender  hairs. 
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Fiff.  98.  OrffaiiH  of  the  elffhth  and  ninth  Mogments.  a,  Phylloxera  depi 
hRK  an  elongftted  0th  H6Rment  but  lacks  a  cauda.  b.  Conical  cauda  of  A.  l 
Knslformcandaof  Macrotlphum.  d.  Obsolete  cauda  of  P-  popuUcaulls. 
Cauda  of  Oal.  bellus.  f.  Bind  anal  plate  of  dal.  uhnlfolil.  g,  Knslform 
from  the  dorsal  side,  Nhowlns  the  arrangements  of  the  hnlrH.  h.  Qenit 
of  Macroslopum.  1.  anal  opening:  8.  fcenltal  openlntr:  8,  cauda:  4, ai 
genital  plate:  D.  ffenttal  armature :  7,  tubercle  on  the  cauda;  8,  unpiffmc 
tAe  tMU0  of  tbe  cauda. 
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pointing  downwards  over  the  genital  opening.     This  armature  helps 
to  hold  the  young  after  they  are  born  until  they  get  their  legs  free. 

The  Genital  Plate:  The  genital  plate  belongs  to  the  eighth 
abdominal  segment,  and  is  situated  just  ventral  to  the  genital  open- 
ing. It  is  semi-circular  in  shape  when  seen  from  the  ventral  side,  with 
the  circumference  pointing  posteriorly  projecting  somewhat  beyond 
the  genital  opening.  There  is  usually  a  row  of  hairs  in  a  semi-circle 
around  the  rim,  and  sometimes  others  not  in  rows  anterior  to  these. 
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THREE  NEW  HYMENOPTEROUS  PARASITES 
OF  THE  CABBAGE  MAGGOT. 

In  the  course  of  some  insectary  work  on  the  Cabbage  Maggot 
during  the  summer  of  1907,  three  new  parasites  were  reared  from 
its  puparia  by  R.  L.  Webster,  at  that  time  in  charge  of  our  breed- 
ing experiments.  These  were  named  by  Charles  T.  Brues,  of  the 
Pubhc  Museum,  Milwaukee,  Wis.  His  description  of  the  species 
follows : 

Figs.  99,  100,  and  101  are  from  drawings  of  type  specimens  made 
in  the  entomological  laboratory. 

FAMILY  DIAPRIID.li:. 

Loxotropa  pego7nyi<r,  sp.  nov. 

Female.  Length  2  mm.  Black,  shining;  legs  including  coxae,  brown- 
ish-yellow. Antennae  rufo-piceous,  with  black  club.  Head  very  highly 
polished;  quadrate  when  seen  from  above  and  slightly  narrowed  behind, 
the  occiput  margined.  Front  with  a  deep  transverse  impression  at  the 
base  of  the  antennae,  and  a  distinct  subemarginate  frontal  ledge  upon 
which  the  anntennae  are  inserted.  Eyes  rounded,  rather  small,  clothed  with 
a  few  scattered  erect  hairs.  Face  below  the  antennae  trapezoidal,  higher  . 
than  wide,  its  surface  very  coarsely  and  irregularly  wrinkled;  the  lateral 
margins  distinctly  raised  to  form  a  broad  rounded  rim  or  margin.  Mouth 
opening  large,  acutely  margined  on  the  sides:  mandibles  retracted;  palpi 
dull  yellow.  Antenna?  12-jointed,  the  scape  nearly  straight,  rather  slender, 
one-half  as  long  as  the  flagellum;  pedicel  obconical,  nearlj-  twice  as  long 
and  much  thicker  than  the  first  flagellar  joint  which  is  about  one-ha» 
longer  than  thick;  following  funicular  joints  nearly  quadrate,  the  apical 
ones  becoming  moniliform  and  a  trifle  wider.  Club  very  large,  three- 
jointed,  nearly  as  long  as  the  scape,  the  first  two  joints  each  about  as 
wide  as  long,  the  apical  one  conically  pointed  and  one-half  longer.  Thorax 
shining;  pro-  and  metapleurac  wooly.  Mesonotum  without  parapsidal  fur* 
rows,  but  with  more  or  less  distinct  broad  parapsidal  depressions.  Scutel- 
lum  shining,  with  a  single  basal  fovea;  its  posterior  quadrate  portion  with 
distinct  grooved  lines  laterally.  Metathorax  irregularly  rugose;  deeply 
emarginate  behind;  with  a  median  carina  which  meets  a  strong  transverse 
one  that  follows  the  posterior  margin;  also  with  a  lateral  carina  which 
fades  out  anteriorly.  Abdomen  elongate,  highly  polished;  toward  the  tip 
obsoletely  shagreened  and  furnished  with  a  few  bristly  hairs.  PetioK 
less  than  two  times  as  long  as  wide,  deeply  and  closely  punctate;  second 
segment    more    than    twice    as    long   as   the    following   together,   gradually 
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widened  toward  the  apex;  following  growing  sharply  narrower  to  the 
pointed  lip.  Legs  yellow,  the  femora,  especially  the  anterior  pair  darker 
below.  Wings  hyaline,  the  siibmarginal  vein  reaching  about  two-fifths  the 
length  of  the  wing:  basal  vein  very  distinct. 


Klff.  UP.    Ijftj-otroim  fn'{/oinyi<r  BrueB.    Female. 

Male.  Differs  by  its  uniformly  paler  legs  and  filiform  black  antcnnaae 
vith  brownish-yellow  scape.  The  pedicel  is  distinctly  shorter  and  thicker 
:han  the  first  flagellar  joint;  first  and  second  about  equal,  each  two  and 
:)nc-half  times  as  long  as  thick;  following  joint  about  twice  as  long  as 
thick,  subequal;  the  last  longer. 

Described  from  three  specimens  bred  from  Pegamyia  hrassica'  Bouche, 
This  resembles  the  western  L.  californica  Ashmead,  but  differs 
by  its  much  darker  and  more  slender  antennae.  The  scutellar  fovea  is 
quadrate  and  the  lateral  grooves  entire. 

FAMILY  ALYSIIDiE. 

Mesocrina  pegortiyiiv,  sp.  nov. 

Fkmalk.      Length    2.75    mm.      Shining    black    legs    and    abdomen    beneath 
brownish-yellow.     Head   shining,  three   times   as  wide  as   thick.     Antonnai 
^jointed,   one-half  longer  than   the   body;   filiform,   slender.     Pedicel   and 
**fC(md   rtagellar   joint    about    equal,    the    first    one-third    longer;    following 
joints  growing   gradually   shorter;    scape   brownish-yellow,    the    remaining 
joints  black.     Face  shining,  smooth;  convex,  about  two  times  as  wide  as 
Hfi[h;  clypeus   honey-yellow,  convex,  with   a   groove  at  the  base;   strongly 
protuberant.      Maxillary    palpi    six-jointed,    pale,    their    tips    attaining    the 
^cgtihe;  labials  rather  short.     Mandibles  honey-yellow,   tridentatc;   the   an- 
terior tooth    very    blunt,    median    one    the    longest,    posterior    one    small, 
^^esonotum  with  obsolete  furrows  anteriorly  and  a  smaW  c\tcv\\;vy  \a\Q;v\v\s\. 
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before  the  scutelluni.    Scutellum  elongate,  with  a  broad  and  deep  transverst 
fovea  anteriorly,   which    is   imperfectly   divided   by  a  median  carina:  sides 
anteriorly  strongly  carinate;  posterior  portion  strongly  convex,  highly  pol- 
ished.     Metanotum   rugose   anteriorly,   with   a   transverse   carina  and  con- 
striction, behind  which  are  two  large  completely  closed  areas  separated  by 
a   median  carina;  apically   with   an   elongate  petiolar  area   and  a  quadrate 
lateral   area  on   each   side.      FMcurse   shining.      Mesopleura   depressed  at  its 
junction  with  the  metapleurse.  the  latter  above  with  a  deep  circular  fovea 
and  below  with  a  coarse  punctate  frenum.     Abdomen  subpetiolate,  scarcely 
longer  than  the  thorax.     Petiole  twice  as  wide  as  long  as  the  tip;  basally 
with   a   median  triangular  impression   on   each   side  of  which  is  a  smaller 
rounded  one;  surface  irregularly  aciculate:  spiracles  placed  slightly  before 


Fist.  100.     Mesocrina  iteintmyur  Brues.     Female. 

the  niidille.  connected  with  the  posterior  angles  by  a  lateral  raised  line. 
Second  segment  smooth,  as  long  as  the  t'lrst;  gradually  widened  to  its  apex, 
where  it  i>  as  wide  as  long;  folk>wing  segments  about  equal  in  length,  the 
third  the  widest.  Ovipositor  nearly  as  long  as  the  abdomen.  Legs  slen- 
der, dull  yellow.  Wings,  hyaline,  the  veins  grayish;  stigma  narrow,  but 
distinctly  triangular,  being  about  tour  times  as  long  as  thick.  Three 
cubital  cells;  tirst  section  of  the  radius  extremely  short,  second  over  twice 
as  long  as  the  second  transverse  cubitus;  recurrent  nervure  interstitial; 
submedian  vein  distinctly  longer  than  the  median. 

Described  from  one  s|H'eimen  bred  from  a  puparium  ol  Pegomyia  bra99ie€tt 
Bouche. 


AND  OTHER  INJURIOUS   INSECTS  OF    I907  AND    I908.  I95 

This  seems  to  be  the  only  North  American  species  remaining  in 
the  genus  as  at  present  understood. 

Aphcereta  pegomyice,  sp.  nov. 

Female.       Length  2.2  mm.     Ovipositor  1   mm.     Black,  the  first  two  an- 

tennal  joints,  first  abdominal  segment  and  the  legs  bright  honey-yellow. 

Head  twice  as  wide  as  thick,  the  occiput  distinctly  emarginatc;  front  and 

vertex  smooth,  without  grooves  except  for  the  trace  of  a  longitudinal  one 

it  the  ocelli,  which  however  does  not  extend  toward  the  occiput.     Eyes 

rounded   with   a   few   sparse   hairs.     Mandibles   yellow,   tridentate,   all   the 

teeth  acute.     Antennae  21-jointed,  distinctly  longer  than  the  body;  second 

flagellar  joint  almost  twice  as  long  as  the  first;  following  joints  elongate, 

but  growing  shorter,  covered  with   a  pale  pubescence.     Palpi   long,   pale. 


Fig.  101.  Aphasreia  peuomyivt  Brues-  Female. 
Thorax  shining  black  except  the  prosternum  which  is  bright  honey-yelluw. 
Mesonotum  convex,  without  any  depressions  or  trace  of  parapsidal  fur- 
rows; scutellum  with  a  long,  broad,  smooth  fovea  which  extends  almost 
across  the  base,  divided  by  a  median  raised  line;  tip  of  scutellum  behind 
the  fovea  subtriangular,  strongly  convex.  Metanotum  smooth,  with  a 
median  carina  and  four  quadrate,  well-defined  areas  above,  the  lateral  and 
pleural  areas  much  confused.  Abdomen  subpetiolatc,  the  first  segment 
longitudinally  aciculated,  with  two  stronger  median  carinae;  spiracles  placed 
near  the  middle,  not  giving  rise  to  any  distinct  lateral  carinie;  rcm;v\v\d^i\ 
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of  abdomen  smooth.  ( )vipositor  as  long  as  the  abdomen.  Legs  yellow, 
the  apical  tarsal  joint  dark:  posterior  tibiae  sub-clavate.  Wings  hyaline, 
the  veins  piceoii:*;  stigma  narrow,  but  of  quite  perceptible  width.  First 
discoidal  cell  and  first  subniarginal  conHucnt;  first  section  of  the  radius 
one-half  as  long  as  the  first  transverse  cubitus,  and  one-fourth  as  long  ai 
the  second  section  of  the  radius;  second  transverse  cubitus  one-halt  as 
long  as  the  first;  second  discoidal  cell  wanting. 

M.\L£,      T\\\>  ^cx  differs  in  having  23-jointed  antennae;  otherwise  notice- 
able differences  are  wanting. 

This  is  the  seventh  species  to  be  discovered  tn  North  America. 
It  conies  closest  to  ./.  musav  Ashniead,  from  which  it  differs  in  the 
niiniher  of  antennal  joints  of  the  male,  and  the  length  of  the  ba^al 
flagellar  joints  in  hoth  sexes.  (  hir  species  may  Ik*  distinguished  by 
tl"ie  following  dichotomy: 

NORTH  AMERICAN  SPFATES  (^F  APH-ERETA. 

1.      LcR^.     hr*«t     ahdnmin.'il     ^tjjnirnt.     and    ha>e     of    antennae 

w  liitr    f^alilitiS  Sa.v 

Lej^>».   fir^t   nhtlnininal   >;ei;nunt   and   base   of  antennae  yel- 

li  »\v  » »r  br«  iwnish - 

J.     Till  •'*  animna'  \Nliili.  tir-^t  t»»iir  Hiiiiis  «»f  antenna*  yellow.  .iJ/»fVtj//j  .X^hmrtd- 

lip  tf    uitinna'  black,  nnly  the  nr<t  two  joints  yellow ^ 

3.     X'lTtix    Aith  .1  jon^iitndinal  Kr«»"ved  line  extending  from  the 

•  eoipnl    t«»    the    m'elli    

\\Tt«  \  \\iilii>m  such  a  ^fin've.  nr  with  only  the  trace  of  one 

.iiitv  ri'  »rly     ' 

4  rmi.il:    .iiiMi'i.r  Jl-i..i!iti  '■    .  .    .  .Ciiliforuiid  A.-ihrncad- 
liin.il.    .mt.iri.i    J.^  i..inii«'  ..    .  .I'Si'itiidis  .\5hmead. 

5  .\Ktaili"!.iN      uitli     a     -ir- <'ii;     tri'M^virNr     ri«li;e.     it«»     posterior 

t'.nv     >i!  1.1:.  auripes  Pf''^" 

Mit.itli.'i.iN   -•(  a   «!ir:i!.m   c<M.t">rni.!ti«Mi   ^ 

(».     .'^lr.^n«l   «^iii it'll  I'l   \\u    r.iilii!-  twice  a^^  l<»n^  as  the  fir>t  tran.-s- 

MT-r   ^-i;!*!!!!-  ■ ' 

.Sfconil  ^^viii.-K  .if  ilii-  i.i.lin-  -!i»-rtcr.  a<  i'Mii*  a^  the  tirst  trans- 
vir^i     c'.iliini^    an*!     ilu     th-i     -^ivii-ni    of    the     radius     to- 

iivtlui  suhtricarituiia    Vierect 

7.     Antenna'   with   tiu    mvhihI   tlav^«.ri.ir   .'"int   almost   twice  as   lonp 

as  tlu    tn  ^i  :  niaU-  anit  nn.K    _M  '.p'tr  i  pc^omyiac  Bnif*- 

.*^l^l».ul    il.tL;illar    ioint    niU    in.vo    {\\.iu    .mu -third    longer    than 

,  \  niusoc  AshnicaH. 

^''^    "''^*  f  iiclosa  Viereck. 


DESCRIPTION  OF  LARVAE  AND   PUPAE  OF 
CERTAIN  SPECIES  OF  PAPAIPEMA. 


BY  l»R.  H.  J.  FRANKLIN,  ASSISTANT  IN  ENTOMOIX)GICAL  DIVISION,  MINN. 

EXP.   STATION. 


Papaipema  nitela  Gn. 


Fig.  102.    lArva  of  p.  n«cfa.    OriKinnl. 

Larva: 

Length,  30  mm. ;  width  of  head,  2.889  mm.  Head  light  chestnut 
brown  in  color  with  a  blackish  stripe  on  each  side,  running  from  the 
hind  margin  forward,  and  including  the  ocelli.  Mandibles  and  labrum 
blackish.  Six  ocelli  present  on  each  side  of  the  head.  Scattering, 
rather  long  hairs  present  on  the  head.  15ody  mostly  pale  flesh  color, 
(mical  shield  rather  light  brown  with  a  blackish  stripe  on  each  side 
margin ;  a  rather  light  longitudinal  media  line  and  a  somewhat  darker 
brown  spot  on  each  side  of  this  line  on  the  hind  border.  Dorsum  of 
bcdy  with  a  narrow  light,  longitudinal  median  stripe  running  the  en- 
tire length,  from  the  cervical  shield  to  the  supra-anal  plate.  Each 
side  of  the  body  with  a  light  stripe  running  forward  from  the  front 
margin  of  the  anal  segment  to  somewhat  behind  the  middle  of  the 
fourth  abdominal  segment,  and  a  similar,  though  narrower  and  usually 
Ifss  sharply  defined  lateral  longitudinal  stripe  running  from  the  hind 
niargin  of  the  cervical  shield  back  nearly  to  the  hind  margin  of  the 
nietathoracic  segment.  Ventral  side  of  body  light,  with  rather  dark 
brown  legs  on  the  thoracic  segments,  and  a  pinkish  tinge  on  the  first 
and  second  abdominal  segments.  Spiracles  mostly  black.  Body  naked, 
^ith  scattering  setae.  The  second  thoracic  segment  with  one  trans- 
versely elongated  brown  spot,  and  two  brown  seta-bearing  dots  behind 
it  on  each  side  of  the  dorsum.  Third  thoracic  segment  with  two  seta- 
bearing  brown  dots  on  each  side  of  the  dorsum,  all  in  the  same  line 
across  the  body.  Each  of  the  first  eight  abdominal  segments,  with  two 
pairs  of  brown  seta-bearing  dots  on  the  dorsum,  the  dots  of  the  hinder 
pair  being  more  widely. separated  than  those  of  the  front  pair.  Supra- 
anal  shield  brown  for  most  part,  but  somewhat  blackish  on  the  sides. 
Second  segment  in  front  of  the  anal  one  with  two  large  brown  spots 
on  each  side  of  the  dorsum  and  the  preanal  segment  with  one  large 


198  THE  APPLE  LEAF  HOPPER 

brown  spot  on  each  side  of  the  middle  line.  Most  of  the  segments 
with  several  brown  or  blackish  spots  on  each  side,  grouped  for  the  most 
part  around  the  spiracles  where  these  are  present. 

The  larvae  of  this  species  appear  to  vary  greatly  in  ground  color 
though  their  stripes  and  other  markings  are  apparently  always  aboui 
the  same.  The  ground  color  is  sometimes  almost  black,  in  which  cas( 
the  stripe  on  the  back  and  those  on  the  sides  appear  almost  white  b) 
contrast.  Sometimes  the  ground  color  is  ver)'  light,  so  that  the  ligh 
stripes  are  often  distinguished  from  it  only  with  great  difficulty.  Oi 
specimens  with  very  light  ground  color  the  brown  seta-bearing  spot 
on  the  back  and  sides  are  much  more  noticeable  by  contrast,  than  the; 
are  on  specimens  with  dark  ground  color. 

Papaipcma  tiitela  Gn. 
Pupa: 

Place  of  pupation  :    In  stalk  of  Giant  Hur- Elder. 

Length,  20  mm.  Greatest  (thoracic)  width,  6  mm.  Wing  case 
tending  caudad  over  2-3  of  the  fourth  abdominal  segment ;  greates 
length  of  these  9  mm. 

Color,  light  chestnut  brown,  darker  dorsad  and  on  segment  mar 
gins.     Spiracles  umber. 

General  surface  smooth ;  the  anterior  dorsal  margins  of  the  thin 
and  fourth  segments  strongly  punctate,  these  punctures  extendinf 
caudad  on  each  side  almost  to  the  sj)iracles.  Fifth,  sixth  and  seventl 
abdominal  segments  each  with  entire  front  margin  punctate,  this  mar 
gin  comprising  on  the  dorsum  about  the  front  quarter  of  the  segment 
the  number  of  punctures  diminishing  ventrad.  Hind  margins  of  fourth 
fifth  and  sixth  segments  very  minutely  ])unctate,  the  number  of  punc 
tures  diminishing  ventrad.  C  remaster  conical,  slightly  compresses 
dorso-ventrally  and  terminating  in  two  small,  slender  curved  spines. 

Papaipcma  cataphracta  Grote. 


f  r'f^ttw^'m-f^mrm,. 


Vlg.lQti.    Jdirxsiot  f*.  cataphracta .    OriglnHl. 

Larva: 

Length  2M  mm.  Width  of  head  2.76  nmi.  Body  naked,  wit' 
scattering  setae.  Head  light  yellowish  brown  in  color,  with  a  clarke 
brown  spot  on  each  side  at  the  hind  margin.  Area  bearing  ocelli  mof 
or  less  darkened.  Mandibles  dark  brown,  with  blackish  apice.s.  L2 
brum  lighter  brown  than  the  manibles.     Ocelli,  six  on  each  side  of  th 
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(1.  Scattering  hairs  present  on  the  head.  Body  as  a. whole  pale 
h  color.  Cervical  shield  light  brown,  with  a  longitudinal  dark 
wn  stripe  on  each  side,  these  stripes  not  being  sharply  defined 
their  upper  sides.  A  longitudinal  light  line  runs  along  the  middle 
the  cervical  shield.  Dorsum  with  a  median  narrow,  light,  longi- 
inal  stripe  running  the  entire  length  of  the  body  from  the  cervical 
rid  to  the  supra-annal  plate. 

Each  side  of  the  body  with  a  rather  broad  light  stripe  running 
n  the  hind  margin  of  the  cervical  shield  to  the  front  margin  of  the 
ra-anal  shield,  the  lower  margins  of  these  stripes  being  considerably 
ve  the  spiracles.  Ventral  side  of  body  light,  with  dark  brown  legs 
the  thoracic  segments.  First  three  abdominal  segments  somewhat 
re  pinkish  than  those  of  the  rest  of  the  body.  Spiracles  mostly 
:k. 

The  second  thoracic  segment  with  two  setae  on  each  side  of  the 
sum,  all  four  of  these  setae  being  placed  in  the  same  transverse 
ne.  Third  thoracic  segment  with  two  seta-bearing  brown  dots  on 
h  side  of  the  dorsum  all  in  the  same  transverse  line  across  the  body. 
:h  of  the  first  eight  abdominal  segments  with  two  pairs  of  brown 
le-bearing  dots  on  the  dorsum,  the  dots  of  the  hinder  pair  being  in 
si  cases  smaller  and  more  widely  separated  than  those  of  the  front 
r.  Supra-anal  shield  light  brown  with  the  extreme  sides  somewhat 
)ngly  darkened.  The  preanal  segment  with  two  pairs  of  setae  on 
dorsum,  those  of  the  front  pair  being  much  more  widely  separated 
n  those  of  the  hind  pair.  There  are  three  or  four  noticeable  brown 
'ts  on  each  side  of  most  of  the  segments,  grouped  mostly  around 

spiracles  where  these  are  present. 

The  larvae  of  this  species  vary  in  the  shade  of  the  ground  color 
di  as  do  those  of  F.  iiitcia,  some  being  very  light  (almost  whitish), 
which  case  the  tubercles  arc  very  noticeable  by  contrast,  and  others 
ng  quite  dark. 

Papaipcma  catapliracta  (irote. 
ipa: 

Place  of  pupation,  in  the  stem  of  Golden  (  jIow. 

Length,  14  mm.  General  color  light  chestnut  brown.  Surface 
)stly  smooth.  Widest  across  the  thorax,  measuring  about  4  mm. 
're.  Wing  cases  reaching  back  more  than  half  way  across  the  fourth 
floniinal  segment.  The  fourth  abdominal  segment  dorsally,  and  the 
th.  sixth  and  seventh  segments  all  the  way  around  strongly  punctate 
r  some  distance  back  from  their  anterior  margins,  the  punctured  sur- 
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face  reaching  the  stigmata  on  the  sides  of  the  segments.  Dorsum  con- 
siderably darker  brown  than  the  venter,  the  segments  for  the  most 
part  being  darkest  on  their  fore  and  hind  margins.  Cremaster  con- 
sisting of  a  conical  prominence,  somewhat  flattened  dorso-ventrally. 
and  bearing  at  its  apex  two  small,  rather  slender,  sharp  pointed,  down- 
curved  spines.    Spiracles  dark  brown. 

Papaipcma  furcara  Smith. 

Larva: 

Length,  30  mm.  Width  of  head  2.927  mm.  Head  yellowish  brown 
in  color,  more  or  less  dark  chestnut  brown  in  the  mouth  region,  and 
with  a  slight  touch  of  the  same  color  among  the  ocelli  on  each  side. 
Six  ocelli  present  on  each  side  of  the  head.  Scattering  hairs  present 
on  the  head.  Body  mostly  pale  grayish  flesh  color.  Cervical  shield 
yellowish  brown  with  darker  margins,  and  with  a  small  dark  spot  on 
each  side,  placed  well  toward  the  lateral  margin,  about  half  way  from 
the  front  to  the  hind  margin.  Body  as  a  whole  without  stripes  or 
other  markings,  except  that  the  tul)ercles  are  large  and  mostly  dark 
brown  or  blackish,  and  contrast  very  strongly  with  the  ground  color 
of  the  insect.  (These  tubercles  are  much  larger  and  contrast  with  the 
color  of  the  general  body  surface  more  sharply  than  do  those  of  either 
nitela  or  cataphracta.)  Tubercles  located  much  as  in  nitcla  and  fafff- 
phracta.  Body  naked,  with  scattering  hairs.  Spiracles  mostly  black. 
Cervical  shield  and  supra-anal  shield  harder  and  more  corneus  than 
those  plates  of  nitcla  and  cataphracta.  The  hinder  half  of  the  dorsal 
portion  of  the  preanal  segment,  and  the  outer  sides  of  the  anal  prolegs 
also  hard  and  corneus,  and  resembling  the  su])ra-anal  plate  somewhat 
in  color.  Thoracic  legs  but  little  darker  in  color  than  the  body  as  a 
whole,  much  lighter  than  those  of  either  nitcla  or  cataphracta. 
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State  Experiment  Station. 

St.  Anthony  Park,  Minn., 

December  i,  1910. 

To  His  Excellency,  A.  O,  Eberhart,  St.  Paul,  Mnm. 

Dear  Sir:  I  herewith  present  the  Thirteenth  Report  of  the 
State  Entomologist  of  Minnesota,  covering  work  of  this  office  and 
insect  conditions  during  1909  and  1910.  For  the  sake  of  economy 
this  report  is  now  printed  biennially.  In  addition  we  print  from 
time  to  time  and  mail  to  farmers  and  fruit  growers  circulars  of 
information  and  press  bulletins,  planning  to  have  these  reach  them 
at  the  time  when  most  needed,  and  thus  be  more  helpful  than  if  we 
delayed  publishing  until  the  issuing  of  the  printed  report.  This 
plan  appears  to  work  satisfactorily. 

General  Insect  Conditions  During  1909  and  1910:     Dur- 
ing 1909  native  species  of  grasshoppers  were  abundant  and  trouble- 
some in  various  localities  throughout  the  state,  complaints  reaching 
this  office  from  St.  Cloud,  Fertile,  Crookston,  Mcintosh,  and  from 
localities  in  Otter  Tail  and  Norman  Counties.     These  complaints 
were  prophetic  of  the  trouble  in  store  for  us  in  1910,  the  present 
year,  in  which  grasshoppers  have  been  more  troublesome,  causing 
decided  loss  locally,  than  for  many  years.     These  are  native  varie- 
ties, and  while  they  have  not  possibly  noticeably  reduced  the  yield 
of  grain,  in  the  state  at  large,  they  have,  in  certain  localities,  cut 
down  the  crop  of  farmers   from   two-thirds   to   four-fifths,   some 
individuals  having  become  utterly  discouraged  in  consequence.   The 
output  of  flax,  however,  has  been  markedly  diminished  this  year, 
which  diminution  is  due  almost  entirely  to  the  attacks  of  grass- 
hoppers.    Where  practicable  your  entomologist  has  \\^V^^^  ^^%^\n- 
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ing  farmers  by  furnishing  them  oil  for  use  in  hopperdozers.  The  | 
furnishing  of  free  oil,  however,  is  too  great  a  tax  upon  the  slender 
resources  of  the  State  Entomologist,  and  cannot  be  continued  unless 
some  more  material  financial  aid  is  granted  by  the  state.  It  has 
been  suggested  that  a  grasshopper  emergency  fund  be  created,  and 
kept  upon  the  State  Auditor's  books  for  use  in  times  of  crisis.  The 
trouble  has  come,  in  every  case,  from  the  existence  in  the  neighbor- 
hood of  large  tracts  of  unused  or  reverted  land,  held  by  residents 
or  non-residents,  who  either  cannot  or  will  not  cultivate  the  same. 
The  subject  of  grasshoppers,  and  the  need  of  a  more  stringent  grass- 
hopper law  is  discussed  elsewhere  in  this  report.  The  greatest 
damage  which  came  under  our  observation  occurred  in  Wilkin 
County,  though  Polk,  Clay,  Norman  and  other  counties  also  suf- 
fered.   See  page  lo. 

Cutworms  have  been  so  abundant  and  injurious  during  the 
spring  of  1910  that  we  have  made  them  the  subject  of  our  colored 
plate.  Later  in  the  season  the  wheat  head  army  worm,  Heliophila 
(Uiftisa,  appeared  in  enormous  numbers  in  about  thirty  different 
localities,  and  not  only  destroyed  the  seed  of  timothy,  but  injured 
this  crop  for  hay,  and  in  many  cases  marched  to  neighboring  crops, 
causing  wide-spread  havoc.  This  pest,  which  is  very  rarely  trouble- 
some, originated  this  year  in  Minnesota  in  timothy  fields  which  had 
been  allowed  to  lie  too  long  unpiowed.  The  army  worm  cited  has 
been  so  injurious  that  it  is  made  the  subject  of  a  special  article  in 
this  report.  See  pages  i  and  4  and  figures  i,  2  and  3  on  colored 
plate. 

The  annual  visitation  of  the  different  kinds  of  grain  lice  was  in 
evidence  in  1909,  not  resulting,  however,  in  any  serious  injury. 

No  complaints  have  reached  us  of  the  Corn  Root  Worm  which, 
however,  is  so  al)undant  and  injurious  in  Iowa  that  Professor 
Holden,  of  Ames,  Iowa,  reports  that  the  1910  corn  crop  of  that 
state  was  damaged  to  the  extent  of  $20,000,000. 

Shade  trees  have  suffered  both  in  1909  and  1910  from  the  pests 
common  to  them,  and  the  year  just  closing  is  noteworthy  on  account 
of  the  quite  wide-spread  destruction  of  some  of  our  finest  city  trees. 
Elms  have  been  killed  by  the  elm  tree  borer,  and  maples  attacked 
in  many  cases  and  ruined  by  one  or  more  species  of  Buprestid 
beetles  which  affect  such  trees.     Both  in  1909  and  1910  the  Oak 
Pruner,  the  Fall  Web  Worm,  the  White-marked  Tussock  Moth, 
the  Locust  Borer,  Bronze  Birch  Borer,  Birch  Leaf  Skeletonizer, 
and  Leaf  Folders  have  been  in  evidence.     (See  page  103.) 


The  usual  quota  of  fruit  tree  pests  has  been  noted,  and  the 
increase  of  two  scales,  namely,  the  Oyster  Shell  Scale  of  the  apple, 
and  the  Scurfy  Scale,  is  particularly  to  be  remarked  upon.  The 
Buffalo  Tree  Hopper  and  the  Apple  Leaf  Hopper  have  also  been 
the  subjects  for  complaints. 

We  also  have  to  report  complaints  of  serious  injury  from  the 
Strawberry  Weevil.  We  are  beginning  to  receive  inquiries  regard- 
ing the  Onion  Maggot  and  Onion  Thrips.  Buffalo  Gnats,  "Black 
Flies,"  were  very  bad  in  the  spring  of  1909. 

A  typhoid  epidemic  occurred  in  towns  on  the  Minnesota  Iron 
Range  in  the  fall  of  19 10,  and  your  entomologist  was  called  upon 
by  members  of  the  State  Board  of  Health  to  visit  the  localities  in 
question  for  the  purpose  of  aiding  them  in  determining  to  what 
extent  the  common  house  fly,  or  Typhoid  Fly,  as  it  is  now  called, 
was  responsible  for  the  spread  of  the  disease.  An  abstract  of  our 
report  on  conditions  there,  with  photographs,  is  printed  on  pages 
135-142. 

Special  Experiments:  Under  the  direction  of  the  Office  of 
Experiment  Stations  at  Washington  we  have  been  working  in  1909 
with  the  Apple  Leaf  hopper,  above  mentioned ;  also  a  grain  insect, 
Macrosiphum  granaria,  and  a  clover  insect,  B.  funebris,  which 
reduces  the  yield  of  clover  seed. 

Special  experiments  also  have  been  conducted  against  the  Cab- 
bage Maggot,  which  attacks  not  only  cabbage  but  cauliflower, 
radishes  and  turnips;  against  several  species  of  stalk  borer  very 
Jestructive  in  gardens,  and  spraying  apples  and  plums  to  prevent 
njury  by  plum  curculio.  We  have  also  tested  the  possibility  of 
X)isoning  fruit  trees  by  the  use  of  arsenical  sprays. 

Our  special  work  in  1910  in  the  line  of  experimentation  has 
)een  the  study  of  the  clover  seed  midge,  known  as  Bruchophagus 
unebris,  an  insect  which  lowers  our  product  of  clover  seed  ma- 
crially  every  year,  probably  from  40%  to  50%,  and  whose  life 
iistory  is  not  fully  understood.  In  this  connection  we  are  working 
mder  the  direction  of  the  Agricultural  Department  at  Washington, 
iid  have  made  considerable  progress  in  our  knowledge  of  its 
abits,  which  knowledge  will  help  us  in  combating  the  pest  in  this 
tate.  We  have  also  carried  on  special  experiments  with  various 
isccticides,  and  are  beginning-  work  with  the  Wheal  3^^^^  ^  ott^^. 
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Insectary  :  Three  hundred  and  fourteen  different  experiments 
were  carried  on  in  the  insectary  during  1909.  This  number  repre- 
sents a  large  series  in  connection  with  the  clover  seed  insect,  referred 
to  above,  and  also  the  leaf  hopper.  There  has  also  been  insectary 
work  with  the  Stalk  Borer,  several  species  of  borers  working  on 
shade  trees,  and  many  insects  have  been  reared  from  the  larval 
to  the  perfect  stage,  thus  giving  us  an  opportunity  of  studying 
their  life  histories  and  determining  their  names.  Two  hundred  and 
fourteen  insectary  experiments  is  the  record  for  1910,  which  reaDy 
represent  a  much  larger  number  included  as  "sub-experiments." 

Experimental  Garden  :  A  piece  of  land  granted  the  ento- 
mologist for  experimental  work,  upon  a  part  of  which  the  insectary 
is  located,  has  again  demonstrated  its  usefulness,  and  the  director 
and  a  committee  for  the  purpose  has  allowed  the  entomologist  some 
land  adjoining  the  present  site  for  future  work.  The  entomologist 
has  been  promised  sufficient  land  for  experimentation,  should  the 
present  garden  be  needed  for  building  space. 

Spraying  Experiments:  The  assistant  entomologist,  Prof. 
A.  G.  Ruggles,  carried  on  in  1909  a  number  of  experiments  in 
spraying,  and  in  summarizing  the  results  of  the  work,  it  may  be 
said  with  certainty  that  three  sprayings  for  plums  and  apples,  with 
three  pounds  of  arsenate  of  lead  in  fifty  gallons  of  Bordeaux  mix- 
ture, the  first  spraying  to  take  place  before  the  fruit  trees  bloom,  the 
second  just  after  the  bloom  has  fallen,  and  the  third  ten  or  twelve 
days  later,  will  insure  a  very  large  per  cent  of  sound  fruit,  protecting 
the  fruit  and  the  tree  from  the  attacks  of  the  Plum  Curculio,  Cod- 
ling Moth,  and  also  a  majority  of  plant  diseases.     See  page  143. 

The  crop  of  plums  and  of  apples  was  practically  a  failure  ifl 
1910,  and  we  have,  therefore,  been  unable  to  push  work  further  in 
this  direction. 

State  Insecticide  Law  :  At  the  thirty-sixth  session  of  tb« 
State  Legislature  a  bill,  (H.  F.  173)  for  an  act  to  prevent  deception 
in  the  sale  of  Paris  green  and  other  insecticides,  introduced  by  Mr- 
Horton,  became  a  law.  The  enforcement  of  all  provisions  of  the 
act  was  placed  with  the  State  Dairy  and  Food  Commissioner.  ^ 
federal  law  to  the  same  effect,  but  including  all  states  and  terri 
tories  was  created  by  Congress  in  the  same  year.  The  latter  als< 
imposes  several  penalties  for  the  shipment  of  any  adulterated  insect! 
cide  or  fungicide.    See  page  loi. 
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Correspondence:  During  1909  the  entomologist  dictated 
2,149  letters,  in  large  part  answers  to  inquiries  regarding  insect 
pests.  In  addition  774  circular  letters  were  mailed,  and  about  2,000 
circulars  and  press  bulletins,  exclusive  of  the  station  mailing  list. 
This  does  not  include  the  Twelfth  Report,  which  was  sent  out  to 
approximately  700  addresses  in  addition  to  copies  mailed  to  comply 
with  individual  requests.  Bulletin  112,  which  was  practically  a 
duplication  of  the  Twelfth  Report,  was  sent  from  the  Experiment 
Station  mailing  office  to  something  like  15,000  addresses.  In  1910 
wc  mailed  2,461  letters,  answering  inquiries,  in  addition  to  over 
1,000  circulars. 

Lectures  :  In  1909  a  few  lectures  were  given  by  the  entomolo- 
gist in  the  northern  part  of  the  state  (notably  one  on  December  ist 
to  farmers  at  Red  Lake  Falls)  in  regions  which  had  suffered  that 
year  from  attacks  of  grasshoppers.  In  1910  one  lecture  was  deliv- 
ered January  14th  at  Duluth,  and  lecture  appointments  for  the  next 
eight  weeks  have  already  been  made,  as  follows:  December  6th, 
State  Horticultural  Society,  Minneapolis;  December  12th,  Boy 
Scouts,  Minneapolis;  December  21st,  Agricultural  College,  Crooks- 
ton;  December  28th,  Entomological  Society  of  America,  Minne- 
apolis meeting;  January  21st,  Boys'  Club,  Minneapolis.  Lectures 
were  given,  both  in  1909  and  1910,  to  students  in  the  Farmers' 
Short  Course  at  the  Agricultural  College. 

Publications. 

—1909— 
Jan.  20— "Cabbage  Maggot  on  Radishes,  Work  of  1908." 
M.  12 — ^Twelfth  Report  of  State  Entomologist,  "The  Apple  Leaf  Hopper  and 

other  Injurious  Insects  of  1907  and  1908". 
Feb.  20— Circular  No.  16.  "San  Jose  Scale  Possibilities  in  Minnesota". 
Hay    4 — ^Press  Bulletin  31,   reprint,   "Suggestions   to   those   contemplating 

spraying". 
May  25 — Circular  No.  17,  "Household  Insects:    A,  The  House  Ply  and  the 

Clothes  Moth". 
Not.  15 — Circular  No.  18,    "The  Museum  of  the  Division  of  Entomology  at 

the  Minnesota  Agricultural  College". 

—1910— 
W).    1— Circular  No.  19,  "The  Danger  of  Introducing  the  Gypsy  and  Brown- 
tailed  Moths  into  Minnesota". 
A|»ril     — ^Nine  thousand  insect  charts. 


Vlll 


I 


June  1 — Vol.  1,  No.  1.  Minnesota  Insect  Life. 
July  l-'Vol.  1.  No.  2.  Minnesota  Insect  Ufe. 
Aug.  1 — Vol.  1,  No.  3,  Minnesota  Insect  Life. 
Aug.  25 — Press  Bulletin  No.  39  (Circular  No.  20).  ^^Grasshoppers  ind  Anv 

Worms  in  Minnesota". 
Sept     — Pamphlet  descriptive  of  figures  on  chart  "Some  Minnesota  iDMett 

and  Useful  Birds". 

Nursery  Inspection:  In  1909  sixty-two  nurseries  were 
inspected ;  the  sum  of  $234.74  collected  as  legal  fees  and  expenses 
was  turned  into  the  State  Treasury,  according  to  law.  In  1910 
fifty-eight  nurseries  were  examined,  much  more  time  being  spent 
on  each  nursery  than  in  the  preceding  year.  The  sum  of  $26373 
received,  was  handed  the  State  Treasurer,  and  receipt  received 
therefor.  See  page  59  for  detailed  account  of  inspection  of  nur- 
series. 

iNSPtxTioN  OF  Stock  Imported  from  Europe  Into  Minni- 
SOT  A.     See  page  59. 

Insect  Charts  Issued  by  the  State  Entomologist  to  the 
Public  Schools  of  the  State.     See  page  123. 

San  Jose  Scale.     See  page  67. 

Insect  Collections;  Hymenoptera  of  Minnesota:  Cto 
collection  of  Minnesota  insects  has  been  materially  increased  this 
year,  and  we  have  made  a  special  effort  to  secure  a  systematic  col- 
lection which  will  aid  in  a  popular  treatise  on  the  bees,  ants  and 
wasps  of  Minnesota  planned  by  this  department. 

''Minnesota  Insect  Life":  This  publication  is  a  new  featurt 
of  our  work.  It  aims  to  place  before  farmers  and  fruit  growers  of 
the  state  timely  items  on  the  prevention  of  insect  injury  during  the 
spring  and  summer.  The  mailing  list  of  this  publication  is  growing 
constantly.  It  is  in  no  sense  a  bulletin.  We  issued  this  year  three 
numbers — one  on  the  first  of  June,  one  on  the  first  of  July,  and  one 
on  the  first  of  August.  We  aim.  in  future,  to  mail  the  first  copy 
not  later  than  April  ist,  which  will,  among  other  things,  give  our 
agriculturists  proper  information  regarding  spraying. 

Exhibits:  In  March,  1910,  at  the  first  State  Conservation 
Congress,  held  in  the  Auditorium  at  St.  Paul,  this  division  displayed 
an  instructive  collection  of  insect  models,  illustrations  of  insect 
injury,  life  histories,  spraying  machinery,  nozzles  and  insecticides. 
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The  entomologist  was  in  Europe  at  that  time,  and  the  exhibit 
IS  prepared  and  installed  by  Assistant  Professor  Ruggles  of  this 
ipartment.  We  also  had,  as  in  previous  years,  exhibits  at  the 
tate  Fair  both  in  1909  and  1910. 

Honorary  Offices:  During  1909  and  1910  the  Minnesota 
ntomologist  has  held  the  office  of  PresideiU  of  the  American 
ssociation  of  Horticultural  Inspectors,  and  has  recently  been  hon- 
ed by  being  elected  President  of  the  American  Association  of 
conomic  Entomologists  for  the  ensuing  year. 

Acknowledgments:  The  work  of  the  past  two  years  has 
«n  materially  helped  by  the  faithfulness  and  efficiency  of  my 
fice  force  and  field  assistants.     I  wish  to  express  my  appreciation 

their  loyalty.  I  have  lost  one  good  man  in  Dr.  Franklin,  who 
signed  to  accept  an  extremely  flattering  offer  in  Massachusetts, 
is  place  has  been  filled  by  Mr.  Theodore  Urbahns,  formerly  in 
)vernment  service,  who  comes  to  us  with  excellent  recommenda- 
ms.     Mr.  A.  G.  Ruggles  is  still  with  me  as  chief  assistant.     Mr. 

W.  Stafford  has  been  employed  in  ihe  insectary.  The  state 
ess,  as  always,  has  been  helpful  in  placing  before  the  public  timely 
>tices  regarding  insect  pests.  While  this  department  does  not 
sitate  to  publish  what  it  deems  important,  we  greatly  deplore  the 
actice  prevalent  among  many  reporters  of  writing  up  ficticious 
cares"  for  the  sake  of  making  good  stories.  As  exhibiting  the 
Ip  of  the  press  in  connection  with  our  work,  and  also  showing  in 
lat  demand  publications  from  this  department  are,  when  it  is 
nerally  known  that  such  publications  are  for  distribution,  this 
ice  received,  after  inserting  notice  of  publication  in  various  county 
per,  but  by  no  means  in  all,  over  five  hundred  requests  for  a 
lletin  on  spraying,  within  a  period  of  six  weeks. 

In  connection  with  our  inspection  of  European  nursery  and 
rist's  stock  sent  to  this  state,  the  collectors  of  U.  S.  Customs,  both 
St.  Paul  and  Minneapolis,  have  been  very  helpful  in  that  they 
ve  notified  us  immediately  upon  the  arrival  of  foreign  shipments. 
epage    59 

Finally,  I  wish  to  thank  you.  Sir,  as  well  as  others  at  the  State 
pitol,  for  most  courteous  and  kindly  treatment  in  connection  with 
?  work  of  the  entomologist. 

Respectfully, 

F.  U  \V\SW^\3^>^. 


FINANCIAL  STATEMENT.*  FISCAL  YEAR.  AUGUST  1,  1908,  TO 

AUGUST  1.  1909. 

Apiary  supplies    |      15.99 

Assistant  Entomologist   (salary)    466.64 

Clerk  and   accountant    400.00 

Cuts,  etchings,  electros,  colored  plates,  etc.,   for  Annual 

Report,  bulletins  and  circulars   423.82 

Drawings,  etc.,  for  reports,  bulletins  and  circulars 79.49 

Experimental   garden   supplies    104.99 

Field  notes  on  insects    25.41 

Field  and  traveling  expenses  of  Assistants 207.73 

Freight  and  express   73.62 

Insectary  apparatus    26.55 

Insectary  and  field  assistants   364.36 

Insecticides    33.87 

Labor     152.99 

Laboratory   supplies  and   apparatus 82.07 

Microscopes   (Greenough  dissecting)    for  insectary   222.00 

Models  of  insects  for  lectures,  and  insect  cases 42.50 

Nursery  inspection  expenses   214.91 

Office  and  laboratory  assistants 306.90 

Office  supplies  and  furnishings  74.77 

Periodicals,  publications,  library  cards,  etc 147.31 

Photo  supplies    75.99 

Plants  for  experimental  garden    49.90 

Postage  Correspondence,  Biennial  Report  Circular   156.00 

Printing  Annual  report,  circulars  etc 1,008.25 

Spraying    machinery    18.00 

State  Entomologist's  traveling  expenses   156.47 

Stationary,  etc    91.35 

Substitute   stenographer    22.50 

Telegrams    13.08 

Telephone     65.00 

Credit  Nursery  Inspection    $    214 

Entomologist's    Fund    5.000 


$5,122.46     $5,214 
5,122 


Balance  on  hand    $     92 

♦Bills  covering  details  of  the  above  are  on  file  in  the  State  Auditor's  Offi 
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CIAL   STATEMENT*    PICAL   YE!AR   AUGUST   1,    1909    TO 
AUGUST  1.  1910. 

$      13.25 

Entomologist   (salary) 1,649.99 

hitomologlst,   (Traveling  expenses)    70.82 

1  Federal  Inspection 185.00 

igB,  etc.,  for  Press  Bulletins  and  Circulars 11.39 

3r  rep.  buls,  circulars,  etc  35.00 

d  Freight    40.82 

36.50 

ssistant  (field  expenses)    104.60 

lief  (field  expenses)  , 84.55 

lupplies    30.02 

33.54 

>r  combating  grasshoppers   6.00 

131.47 

supplies    203.03 

8.56 

spection    202.31 

ants    151.52 

les   32.35 

atives,  prints,  etc 33.79 

garden   52.85 

ulletins,  circulars,  etc.)    44.75 

I,  periodicals,  press  notices,  etc 109.24 

nd   clerk 1,001.00 

achinery   311.00 

correspondence,  circulars,  etc 69.00 

103.58 

stenographer    10.00 

18.59 

60.00 

xpenses    209.35 

$5,003.07 

on  hand  Auggust  1,  1909   92.45 

$5,000.00 

'  inspection    234.74 

$5,327.19 
5,003.07 

on  hand    $    324.12 

overing  details  of  above  on  file  in  the  State  Auditor's  Office. 
)ve  account  has  been  examined  by  me  and  found  correct. 
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CUT  WORMS,  ARMY  WORWS,  P^WO  QIWW^ 


INJURIOUS  INSECTS  OF  1909  AND  1910 


BY   F.    L.   WASHBURN. 


CUTWORMS. 


^•^  l»LANATION  OF   PLATE  I 

^^^5.  1  and  2 — Wheat-Head  Army  Worm,  H.  diffusa,  Walk.,  much  enlarged, 

and  showing  variations  in  color. 
^*«.  3— Moth  of  the  same. 
^*^s.  4,   5,  6   and  7 — Different   Cutworms,   collected   in   the   vicinity   of   St. 

Anthony  Park;     died  before  reaching  maturity,  hence  not  identified. 
^*S"s.  8,  9  and  15 — Caterpillar,  Moth  and  Pupa  of  Hadena  devastatrix. 
^^^8.  10  and  11 — The  Zebra  Caterpillar,  or  Painted  Mamestra  and  its  moth, 

Mamestra  picta  Harris. 
^*^8.  12,  13  and  14 — Larva,  Moth  and  Pupa  of  the  Cutworm  known  as  the 

Subgothic  Dart,  Feltia  jaculifera. 

We  are  indebted  to  Dr.  J.  B.  Smith  for  identification  of  the 
^bove  imagoes.  Riley's  account  of  H.  alblinea  probably  applies  to 
^-  diffusa,  the  latter  being  commonly  regarded  as  albilinea  and  was 
^^  figured  by  Riley. 

Cutworms,  represented  here  by  several  species,  have  been  so 
Extremely  troublesome  in  1910,  that  we  have  made  them  the 
^'Jbject  of  a  colored  plate  in  this  report,  including  also  the  Wheat- 
^ead  army  worm,  Heliophila  diffusa,  Walk,  which  has  been  locally 
y^ry  destructive,  and  also  the  Zebra  caterpillar  Mamestra  picta,  and 
^^s  moth;  which,  while  not  a  cutworm  in  the  strictest  sense,  belongs 
^^  the  same  family,  Noctuidae. 

The  abundance  of  cutworms  this  year  may  have  been  due,  in  a 

Measure,  to  the  cold  weather  cutting  down  the  weed  growth  which 

stiarted  in  the  abnormally  warm  weather  of  the  early  spring  of  1910. 

obliging  them  to  turn  their  attention  more  completely  to  cultivated 

^rops.     Complaints  of  cutworm  injury  began  to  reach  us  in  May  of 

^be  present  year,  and  a  few  letters  were  received  as  late  as  August. 

There  were  more  than  twice  as  many  complaints  in  1910  as  in  the 

preceding  year,  and  among  the  localities  affected  \Nexe  ^x-^vcv^x^^ 
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Atwater,  St.  Paul,  Ada,  Hibbing,  Hastings,  Grove  City,  Kimball, 
Duluth  and  Sauk  Center ;  showing  the  generally  unusual  distribution 
of  these  pests  over  the  state.  Several  species  were  probably  respon- 
sible for  the  injuries.  Those  shown  upon  our  colored  plates  were, 
for  the  most  part,  numerous;  but  they  by  no  means  represent  all 
the  varieties  present  during  the  two  past  years. 

Two  instances  well  illustrate  the  unusual  abundance  of  this  pest 
in  1910:  A  gardener  in  Minneapolis  brought  us  something  like 
fifty  or  sixty  cutworms  (species  not  determined  at  the  time)  which 
he  had  dug  from  the  soil  along  a  row  of  onions,  not  more  than  fifty 
feet  long;  while  a  member  of  our  staff  dug  up  from  about  a  small 
piece  of  golden  glow,  not  more  than  two  feet  square,  last  spring, 
thirty  to  forty  cutworms. 

Cutworms  are  the  larval  forms  of  moths  belonging  to  the  family 
known  as  Noctuids,  or  Owlet  Moths.  The  first  name  was  given 
this  family  because  they  are  particularly  night-flyers,  most  of  them 
remaining  concealed  during  the  day;  and  the  second  name,  on 
account  of  the  fact  that  their  eyes  shine  at  night,  in  the  presence  of  a 
light,  to  which,  by  the  way,  many  of  the  species  are  attracted. 
Living  normally  in  sod  land,  what  could  be  more  natural  than  that 
when  deprived  of  this  by  farm  cultivation,  they  should  attack  the 
crop  immediately  following.  They  may  be,  therefore,  very  severe 
on  crops  following  sod.  The  larvae,  like  the  moths,  work  at  night, 
and  conceal  themselves,  either  in  the  ground  an  inch  below  the 
surface  or  under  some  protecting  material,  in  the  early  morning. 
Both  the  moths  and  their  larvae  are  fond  of  sweets;  and  this  fact 
is  made  use  of  both  by  collectors  in  catching  the  moths  and  by  the 
farmer  and  gardener  in  killing  the  ''cutworm"  itself.  The  larva, 
when  full  grown,  averages  in  length  about  one  and  one-half  inches, 
and  is,  as  a  rule,  dull  colored,  with  or  without  obscure  markings 
(see  colored  plate).  This  full-grown  larva  burrows  into  the  soil  a 
short  distance,  and  turns  into  a  brownish  or  reddish-brown  or 
mahogany-colored  pupa  (see  Figs.  14  and  15,  colored  plate).  These 
pupae  may  winter  over,  when  formed  late  in  summer,  or  give  rise 
to  moths  in  August  and  September,  which  lay  their  eggs  at  that 
time  on  various  plants,  or  on  the  ground  near  their  food-plants. 
The  larvae  which  hatch  in  late  summer  or  fall,  winter  over  in  some 
concealed  situation,  and  are  ready  for  business  in  the  spring. 

While  many  birds  prey  upon  cutworms — and  although  they  are 
eaten  by  some  other  insects,  and  are  the  victims  of  parasitic  forms, 
to  say  nothing  of  diseases  bacterial  or  fungoid — nevertheless  we 
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have  to  take  active  means  to  combat  them  if  we  wish  to  save  our 
crops.  This  division  has  found  poisoned  bait,  made  of  bran  mash 
sweetened  with  cheap  sugar,  or  syrup,  or  molasses,  and  made  decid- 
edly green  with  a  liberal  application  of  Paris  green,  to  be  a  very 
good  remedy  in  a  garden.  A  tablespoonful  of  this  should  be  put 
at  frequent  intervals  among  the  plants  subject  to  attack;  not,  how- 
ever, nearer  than  twelve  inches  to  the  plant ;  for,  in  case  of  rain,  the 
Paris  g^een  might  be  washed  against  the  roots,  and  would  injure  or 
kill  the  plant.  The  Paris  green  should  be  mixed  with  the  bran 
when  the  latter  is  dry.  Thorough  cultivation  is  an  aid.  Pieces 
of  shingle  or  board,  placed  at  intervals  over  the  garden,  serve  as 
traps  under  which  the  cutworms  hide  toward  morning,  and  enable 
them  to  be  found  and  killed.  Frequently  the  depredator  will  be 
found  in  the  morning,  within  an  inch  or  so  of  the  plant  cut,  buried 
an  inch  under  the  soil.  Young  plants,  when  not  too  numerous,  like 
•cabbage,  cauliflower,  etc.,  when  first  set  out  in  a  small  garden, 
should  be  protected  by  paper  or  tin,  or  a  barrier  of  some  sort, 
which  should  extend  into  the  ground  an  inch  or  so,  and  two  or  three 
inches  above  the  surface.  This  can  be  removed  when  the  plant 
becomes  so  tough  as  not  to  invite  attacks  from  the  cutworm.  On 
large  acreages,  fall  plowing  and  thorough  cultivation  is  perhaps  the 
most  practical  treatment.  Cutworms,  as  we  said  above,  are  always 
bad  the  next  year  after  sod,  since  they  normally  live  in  such  situa- 
tions. Some  farmers,  in  1910,  reseeded  their  grain  fields  with 
flax  on  account  of  the  former  being  destroyed  by  cutworms. 

The  family  Noctuidae  is  an  enormous  one.  Professor  Lugger, 
my  predecessor,  left  a  list  of  two  hundred  and  thirty-five  different 
species  of  the  group,  captured  partly  at  St.  Anthony  Park,  and 
partly  at  Duluth.  Of  this  list,  something  like  forty-five  species  are 
typical  cutworms.  Therefore,  farmers  can  hardly  speak  of  ''the 
cutworm." 


Fig:.  1.     A   Cut   worm   and    Its   work. 
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A  WHEATHEAD  ABMT  WORM. 

(Heliophila  diffusa,  Walk.)     An  Enemy  of  Timothy. 

About  the  first  of  July  of  the  present 
year  the  note  of  alarm  in  connection 
with  this  unusual  visitor  was  first 
sounded  by  a  telegram  received  from 
Detroit.  Minn. — "Worms  damaging 
corn  and  grain  badly  here.  Please  send 
man  to  investigate."  July  5th  came 
another  one  from  Heron  Lake— 
"Green  worms  working  on  wheat,  oats 
and  rye.  Send  man  to  introduce 
method  of  extermination.  Condition 
serious.*'  Following  these,  and  all  in 
July,  came  complaints  from  Russell, 
Canby,  Walnut  Grove,  St.  James,  Elbow 
Lake,  Windom,  Cottonwood,  Revere, 
Marshall,  Worthington,  Hills,  Tyler, 
Battle  Lake,  Ashby,  Murdock,  Stillwa- 
ter, Ruthton,  Hendricks,  and  elsewhere. 
Men  were  of  course  dispatched,  upon 
receipt  of  tlie  above  telegrams,  to  the 
places  asking  for  help ;  and  we  were 
kept  busy  during  midsummer  in  going 
from  place  to  place  and  doing  what  we 
could  to  instruct  farmers  in  the  methods 
necessary  to  overcome  the  trouble.  We 
found  in  every  instance  that  the  original 
infestation  came  from  old  timothy  fields 

FlR.   2.      The    Wheat-head    Army         /-ij^i^i       11  n  j^.        » 

Worm.  A.  diffusa .  a,  a,  worms  — hclds  that  had  been  allowed  to  stand 

feeding    on    head    of    grain ;    ft,    -  -  .  ^        ^ 

eggs  under  a  leaf  sheath ;  c,  d,  lor    irom    SIX    or    seven    to    ten    years 

two  views    of     egg,     enlarged.        -.i         ^     r      i-  ^1  1  j       rr      • 

Below,  the  male  moth.  After  Without  feeling  the  plow,  and  ottenng 

Riley.        (^ourtesy      of      .7.      B.    .  ,      ,  j-i.-  r         xu       •  r    ^lI. 

Smith.  ideal  conditions  for  the  increase  of  the 

pest.  It  is  probable  that  this  army  worm  was  present  and  increas- 
ing in  1909,  though  its  numbers  at  that  time  were  not  sufficient  to 
attract  the  attention  of  the  farmers.  The  drouth  of  1910  was 
probably  also  in  part  responsible  for  the  devastation  of  the  current 
year. 

These  army  worms  (see  Figures  i  and  2  of  colored  plate)  vary 
in  color  from  green  to  a  very  dark  brown,  or  even  blackish,  but 
almost  invariably  show  characteristic  stripes  on   sides  and   back. 
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e  a  quite  different  species  from  the  army  worm  which  is 
to  the  majority  of   Minnesota   farmers.     H.   unipnncta, 
ch  is  commonly  known  as  "The  Army  Worm." 
/  The  Wheat-head  Army  Worm,  the  species  under 

discussion  as  causing  damage  this  year,  is  not  a  fre- 
quent visitor  in  Minnesota,  or  anywhere  else  for  that 
/       matter;  and  it  may  be  many  years,  barring  its  possible 
occurrence  in  small  numbers  in  1911,  before  we  are 
^       troubled  by  it    again.     It    is  widely  distributed    over 
^       the  United  States,  as  far  west  as  the  Great  Plains. 
When   full   grown,   at   which   time   the   caterpillar   is 
about  one  and  a  fourth  inches  long,  they  go  into  llie 
ground  two  or  possibly  three   inches,   and   turn  into 
mahogany-colored    pupae    about    three-fourths    of    an 
^       inch  long,  resembling  closely  Fig.    14  of  the  colored 
^        plate,  from  which  the  pale  brownish  or  **clay  yellow" 
^       moths   (Fig.  3  of  colored  plate)   emerge  later.     The 
p        female   moth   lays   its   eggs   on   the   leaves    (timothy, 
grasses,    grains,    etc. )  ;    which  eggs    hatch    into    the 
above-named  worms.     We  found  many  of  them  enter- 
ing the  pupal  stage  shortly  after  the  middle  of  July^: 
hence  it  would  seem  that  it  is  two-brooded,  or  at  least 
•#       partially  so  in   Minnesota;  but  it  would  appear  that 
f        the  second  brood  of  worms,  coming  late,  after  harvest, 
|j       might  meet  with  difficulty  in  finding  food. 
^  It  is  not  out  of  the  way  to  say  that  at  least  four- 

fifths  of  the  timothy  seed  crop  in  central  and  southern 
)        Minnesota  has  been  destroyed  this  year  by  this  species 
1        of  army  worm,  and  the  timothy  materially  injured  as  a 
hay  crop.     A  conservative  farmer  near  Marshall,  esti- 
mated the  loss  on  the  hay  alone  as  equaling  one-fourth 
of  the  crop,  or  a  loss  of  about  $2  on  every  acre.     In  the 
vicinity  of  Otter  Tail,  it  was  roughly  estimated  that 
they  had  nearly  destroyed  200  acres.     Around  Battle 
Lake,    about    1,000   acres   were   badly   damaged.     A 
farmer  at  Windom  states  that  he  lost  $150  on  his  tim- 
othy crop.     From  Russell  we  received  a  report  that 
from  1,200  to  1,500  acres  of  timothy  was  practically 
iead  destroyed.     From  another  section,  95  acres  of  timothy 
^  the  '^'^s  reported  as  a  total  loss.     A  statement  received 
^fr^rn  from  Heron  Lake  (July  13)  was  to  tW  efteeX.  V\v^\.  N>cv^ 
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Figr.    4.     Head   of 
barley      Injured 
by    Wheat- head 
Army  Worm. 
Original. 


seed  of  75  per  cent,  of  the  timothy  acreage 
destroyed.  From  St.  James,  same  date :  * 
is  entirely  destroyed,  absolutely  worthless 
Timothy  crop  has  been  damaged  from  20 
to  25  per  cent  for  hay.  Timothy  will  ( 
three-fourths  to  one  and  one-fourth  tons  p 
From  Tyler,  'The  timothy  crop  of  seed  in 
tion  is  practically  all  gone  *  *  *  and 
we  get  is  short  and  thin."  From  Wind 
15th,  "Twenty  acres  (of  timothy)  are  a  tc 
About  July  7th.  A.  T.  Sexe,  near  Hills, 
that  this  army  worm  had  about  compl 
stroyed  his  forty-acre  field  of  timothy.  Ui 
of  August  27th,  1910,  Northrup,  King  & 
letter  to  the  entomologist,  in  which  they 
the  serious  loss  in  sections  where  mosi 
timothy  seed  is  harvested,  state  that  time 
had  nearly  doubled  in  value.  This,  howe 
in  a  large  measure  due  to  the  drouth  of  1 
mer.  Conditions  practically  identical  with 
Minnesota  prevailed  in  parts  of  Iowa  and 
kotas. 

Mr.  Urbahns  was  sent  to  Worthingtoi 
July  1 2th.  He  found  army  worms  had  dc 
damage  to  timothy  by  feeding  upon  the  hea 
injury  was  most  severe  on  high  sandy  S( 
larvae  were  rapidly  pupating  on  above  c 
their  work  for  the  season  was  over.  He 
farmers  more  or  less  interested  in  the  c< 
this  pest,  and  carried  on  discussions  concern 
bative  measure. 

In  every  case  investigated,  as  stated  a 
found  that  the  pest  had  its  origin  in  old 
fields  that  had  been  allowed  to  run  a  m 
years,  four  or  more,  without  being  plowet 
the  timothy  heads  are  eaten,  the  worms  t 
attention  to  oats,  wheat  or  corn,  travelii 
army  from  one  field  to  another,  hence  their 

They  appear  to  be  somewhat  subject  t 
tacks  of  parasites ;  and  are  undoubtedly,  in 
with    other    caterpillars     devoured    by    pi 
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e^\\es,  by  birds,  and  die  on  account  of  fungous  or  bacterial  diseases. 
Sevenheless,  these  factors  simply  serve  to  keep  them  within 
\»unds,  and  it  is  absolutely  necessary,  when  a  farmer  is  confronted 
nith  a  horde  of  these  worms  stripping  his  timothy  field,  and  pre- 
paring to  march  to  grain  fields,  to  know  what  to  do  ,and  to  realize 
ttat  whatever  is  to  be  done  must  be  done  without  delay  in  order  to 
ie  effective.  Fall  plowing  and  the  rotation  of  crops,  sovereign 
Remedies  for  many  field-insects,  are  valuable  here.  If  farmers  would 
A)w  up  their  timothy  fields  at  least  once  in  three  years,  it  would  be 
I  help  in  connection  with  this  or  any  other  insect  which  found  there 
u  undisturbed  breeding-ground.  Another  year,  quite  possibly,  this 
rmy  worm  might  not  originate  in  timothy,  but  be  found  begin- 
ing  its  depredations  on  some  other  crop.  Its  repression,  there- 
)re,  appears  to  be  dependent  upon  proper  farm  practice.  In  cases 
:  serious  infestation,  as  in  the  present  instance,  when  a  farmer's 
op  is  threatened  by  these  worms,  and  the  land  is  in  a  condition 
allow  it,  he  should  plow  one  or  two  deep  furrows  across  the  line 
■  march  of  the  worms,  the  steep  side  of  the  furrows  toward  the 
op  to  be  protected.  The  worms  collect  in  the  furrows  and  can 
t  killed  with  kerosene,  or  better,  with  crude  oil.  If  post-holes 
ght  or  ten  inches  deep  are  made  at  intervals  in  these  furrows,  they 
>nn  traps  into  which  the  worms  fall.  Or,  the  ditch  or  furrow 
ay  be  partially  filled  with  straw,  which  may  be  wet  with  kerosene 
id  burned  after  the  worms  have  collected  thereon.  A  farmer  can 
iray  a  broad  strip  about  the  worms,  or  across  their  line  of  march, 
ith  Paris  green,  at  the  rate  of  two  or  three  pounds  in  loo  gallons 
•  water;  or  arsenate  of  lead  (better  than  Paris  green)  at  the  rate 
!  four  or  five  pounds  in  loo  gallons  of  water.  Sometimes  it  is 
•acticable  to  drag  a  heavy  roller  over  the  advancing  worms.  Dust- 
ig  dry  Paris  green  on  vegetation  about  the  worms  may  be  re- 
wted  to.  Fields  where  they  are  entering  the  soil  to  go  through 
le  resting  stage  should  be  plowed — harrowing  is  not  sufficient. 
iH)peration  in  the  attack  is  necessary;  for  there  might  remain  on 
oc  man's  place  enough  worms  to  lay  waste  the  entire  neighbor- 
hood later  on,  if  every  one  did  not  take  preventive  measures. 

The  presence  of  this  worm  on  cured  hay  does  not  poison  it  for 
<odc,  as  some  farmers  have  supposed. 

From  July  nth  to  13th,  Mr.  F.  J.  Crider  of  this  division  was 

*^  the  field.     His  report  in  detail  follows : 

CoNDinoNB  AT  Wobthington:  I  was  taken  out  Into  the  field  around 
torthington  by  Mr.  Jones.  Spent  half  a  day  in  this  way;  talked  tjo  ^qn^t%\ 
taiiers  of  the  community  in  regard  to  the  work  of  the  army  -wottcl.    "Dwxi- 


8  IXJLRIOUS  INSECTS  OF   I909  AND   I9IO. 


age  from  the  Insect  was  confined  entirely  to  timothy;  did  not  go  into  graiL 
The  seed  crop  of  timothy  was  a  total  loss.  Most  farmers  cut  the  timothy  tar 
hay.  but  state  that  Its  hay-value  was  greatly  lessened  by  the  work  of  the 
insect — 20  to  30  per  cent  was  the  average  estimated  loss  on  hay.  The  worm 
not  only  destroyed  the  head,  but  in  many  cases  stripped  the  plants  of  tiidr 
leaves.  The  greater  amount  of  damage  was  reported  from  old  timotlr 
fields  that  have  not  been  broken  in  from  five  to  ten  srears.  Some  fbrmen  M 
not  use  their  hay  for  any  purpose,  but  left  it  standing  in  the  fields.  It  Mt 
presents  the  appearance  of  naked  stems,  destitute  of  heads  or  leavei  I 
searched,  and  found  several  live  pupae  Just  beneath  the  surface  of  ds 
ground:  but  the  majority  of  the  insects  seemed  to  have  already  changed  to 
the  adult  stage,  as  was  evidenced  by  the  great  number  of  empty  pupal  OHi 
that  were  found.  I  counted  as  many  as  a  half-dozen  empty  pupal  cases  in  a 
area  of  sod  six  inches  square,  and  among  those  only  one  live  pupa.  On  ds 
whole,  however,  there  are  yet  a  great  many  pupae  still  in  the  timothy  mi 

Mr.  Jones  is  very  much  interested  in  the  work  of  eradicating  the  amy 
worm.  He  expressed  a  willingness  to  co-operate  with  the  Station  in  anyny 
possible.  Says  that  he  shall  \ye  glad,  and  wants  to  bring  the  farmers  h 
closer  touch  with  the  Station,  in  a  way  that  will  benefit  them.  He  wfl 
distribute  literature,  etc.,  among  the  farmers  of  the  community.  If  sudi  ii 
desired. 

CoMuiioNs  AT  \Vimm)m:  Called  on  Mr.  Brown,  County  Auditor:  ltft«4 
with  several  fanners  of  the  community,  and  went  out  into  the  fields  aroBi* 
Windoni.  About  the  same  conditions  were  found  as  at  V.  orthington.  FYos 
the  standpoint  of  seed,  the  timothy  crop  is  a  total  loss.  Most  farmers  hiit 
cut  the  fields  for  hay.  but  state  that  its  value  was  greatly  lessened  by  tl» 
work  of  the  wf>rin.  .No  damage  was  rejiorted  concerning  grain-fields.  Tfcl 
work  of  the  insect  wjis  confined  to  timothy  alone.  Found  some  live  pupae il 
the  fields  in  timothy  sixi.  and  a  great  many  pupal  cases,  showing  the  adntt 
bad  already  emerged.  Mr.  Brown  was  very  pleasant,  and  wished  to  render 
the  Station  any  assistance  possible. 

CoNDHioNH  .\T  Si.  .Ja.mks:     Went  out  to  Mr.  Otto  Uhlhorn's  place;  walke* 
through  the  fields  all  the  way  out.     Mr.  Uhlhorn  and  other  farmers  stated 
that  the  damage  from  the  army  worm  was  confined  to  timothy,  except  on  li» 
edges  of  grain-fields  adjoining  timothy.    The  timothy  crop  is  a  total  loss  W 
seed,  and   2:>  to  ^0  per  cent   loss  for  bay.     Most  farmers  used  the  crop  W 
bay.  a  few  fields  wore  not  cut  at  all:  fields  of  old  timothy  sod  were  damaged 
worst.     New  timothy  fields,  near  old  sod,  affected  worse  than  entirely  ne» 
fields  or  fields  away  from  old  sod.     Insect  appeared  when  timothy  came  Into 
blossom,  and  remained  until  the  crop  was  destroyed.     Heard  of  one  man  all 
Darfur,  seventeen  miles  from  St.  .James,  whose  oats  were  attacked  to  some 
extent  by  the  insect.     Charley  Stark.  Mountain  Lake,  had  a  field  of  timollU 
for  seed,  that  was  entirely  stripped  by  the  17th  of  July. 

Looked  for  pupae  in  the  fields,  and  found  the  same  conditions  as  at 
Worthington  and  Wlndom.  Several  live  pupae  were  found,  but  mostly 
abandoned  pupal  cases. 
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Mr.  E.  W.  StaflFord  was  sent  to  Heron  Lake  on  July  6th,  and 
makes  the  following  report: 

Examined  conditions  at  Heron  Lake.  Army  worms  have  been  working 
.on  timothy  which  is  becoming  mature  and  being  cut.  They  now  are  migrat- 
^tiii;  to  other  crops,  e.  g.,  wheat,  oats,  barley,  corn.  These  larvae  have  de- 
stroyed most  of  the  timothy  seed  in  the  environs  of  Heron  Lake.  As 
timothy  is  ready  to  cut,  maximum  damage  is  already  done  to  that  crop.  Rye 
Is  much  of  it  cut,  so  not  damaging  it.  One  farmer's  oats  so  badly  infested 
that  he  cut  prematurely  for  hay.  Recommended  plowing  furrows  and  use 
of  kerosene  and  crude  oil.  Placed  larvae  on  kerosene  can  almost  dry;  died 
IB  45  to  60  seconds.  Examined  field  of  corn  belonging  to  Mr.  Pratt;  across 
road,  a  badly  infested  timothy  field,  on  farm  of  Mr.  Smith.  On  farm  of  C. 
P.  Fiske  little  infestation.  In  Pratt's  field  the  rows  near  timothy  were  badly 
infested  with  army  worms.  Attacked  central  shoots,  ate  holes  in  leaves,  and 
ate  on  edges  of  the  leaves.  Degree  of  infestation  decreased  as  one  advanced 
away  from  edges  of  field.  After  about  35th  row,  little  or  no  infestation. 
Looked  at  corn  rather  late  in  the  evening,  and  found  many  larvae  on  the 
ground.  It  rained  the  day  before  examination  was  made,  and  Mr.  Fiske  said 
larvae  on  his  oats  were  not  as  plentiful  as  the  day  before. 

Visited  the  farm  of  Mr.  Geo.  Reynault,  and  found  army  worms  migrating 
from  cut  timothy  to  other  crops.  Attacked  oats,  wheat  and  barley  equally 
badly.  At  edge  of  fields,  found  great  numbers;  ten  feet  in,  found  a  few,  and 
at  thirty  feet  found  none  at  all. 

It  is  said  that  some  timothy  fields  have  been  left  as  long  as  ten  years. 
Where  there  was  no  timothy  there  was  no  trouble  with  the  worm.  Much  of 
the  grain  will  soon  be  harvested,  so  will  be  out  of  danger.  Many  farmers 
are  enthusiastic  about  the  idea  of  using  crude  oil  in  the  furrows.  Price  is 
lower,  and  it  will  not  evaporate  so  readily  nor  penetrate  into  the  soil. 

The  worms  do  more  damage  to  wheat  than  to  other  crops,  as  they  often 
cut  off  stems  at  base  first  thing,  then  the  whole  head  falls  off.  In  oats,  the 
larva  consumes  one  kernel  at  a  time.  I  did  not  find  any  on  flax,  clover, 
alfalfa,  nor  on  the  swale  grasses. 

Went  out  with  P.  B.  St.  John  to  farm  of  John  Maxner.  Timothy  being 
cut.  corn  adjacent.  First  forty  rows  rather  bad.  He  had  put  Paris  green  on 
two  rows,  with  little  or  poor  results.  I  examined  the  stubble  for  larvae,  but 
found  none. 

Went  to  Shaeffer's  farm.  He  had  cut  a  furrow  about  two  feet  from  edge 
of  field,  and  left  strip  as  trap.  This  got  covered  with  larvae,  and  with  a  pail 
he  collected  a  large  quantity,  which  he  killed. 


The  Wheat-head   army   worm. 


lO 
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During  the  summer  of  1910  grasshoppers  have  worked  more 
havoc  than  for  years  before.     Numerous  complaints  were  received 
in  1909,  but  it  would  seem  that  these  complaints  merely  indicated 
that  the  "hoppers"  were  gathering  their  armies.,  as  it  were,  and  pre- 
paring to  work  all  the  havoc  they  could  in  19 10.    The  accompany- 
ing map  indicates  by  crosses  the  counties  from  which  complaints 
regarding  grasshoppers  were  received  during  the  above-mentioned 
two  years,  and  also  the  number  of  localities  in  each  county  from 
which  we  received  inquiries ;  by  far  the  largest  number  represcntinf 
complaints  sent  in  during  the  season  just  passed.     These  crosses 
represent  by  no  means  the  entire  number  of  inquiries  or  reports  of 
injury,  since  in  almost  every  case  many  complaints  came  from  one 
town.     The  circles  shown  mark  localities  suflFering  in  1910  from 
the  attacks  of  the  Wheat-head  Arniv  Worm. 


Fijf.  5.  Map  of  Minnesota.  Crosses  show  locaHtles 
from  which  complaint  was  received  of  grasshopper 
Injury.  Circles  denote  localities  reporting  Army 
Worm  Injury. 
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With  all  due  appreciation  of  the  help  given  this  division  by 
the  state  press,  perhaps  no  insect  is  used  more  than  the  grass- 
€ciE^  :M  hopper,  by  ambitious  young  reporters,  to  make  a  good  story  with 
re  r^  scare  head-lines.  What  made  it  more  aggravating  in  this  instance 
T  r=j:;  was  the  continual  confusing  of  the  Seventeen-year  Locust  or  "Har- 
e.  zz-  vest  Fly" — which  is  a  sucking  insect  and  not  a  true  locust  or  grass- 
ra^T'  hopper — and  the  grasshoppers  or  true  locusts,  which  have  been  so 
crrr:^  unpleasantly  prominent  this  year.  To  illustrate,  we  quote  one  or 
two  absurd  statements  from  county  papers.  The  Tribune  of  Stew- 
art, Minn.,  under  date  of  August  19,  1910,  says: 

*'Bat  within  the  past  week  several  farmers  have  seen  the  genuine  red- 
Itggedt  Seventeen-year,  or  Rocky  Mountain  locusts  flying  high  in  the  air." 

On  January  19,  1910,  the  Standard,  of  Albert  Lea,  had  some 
reference  to  a  visitation  of  Seventeen-Year  Locusts.  The  entomol- 
ogist, in  a  desire  to  straighten  the  matter  out.  sent  a  letter  to  the 
editor.  Note  how  the  editor  treated  it  in  his  issue  of  February  2, 
1910: 


*^^l.?f8.  6  and   7.     Cicada  or  Harvest  Fly.   commonly  called   locust,   and  a 
true   locust,   commonly    called    "Grasshopper." 


"No  Fear  of  Grasshoppers." 

"*^tie  Standard  Is  In  receipt  of  the  following  letter,  which  ought  to  dispose 
of  all    i>rediction8  and  guesses  concerning  the  pest  mentvoiied." 
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"Editor  Standard:  I  note,  that  in  your  issue  of  January  19,  you  haTe 
reference  to  the  coming  of  the  Seventeen  Year  Locust.  No  prediction  r 
garding  this  insect  has  gone  out  from  this  office  at  any  time;  and,  as  yc 
say,  quotations  of  this  kind  are  frequently  unfulfilled.  It  seems  a  pity  tb 
things  of  this  sort  are  spread  over  the  country,  unnecessarily  alarmii 
citizens,  and  causing  more  or  less  of  a  reflection  upon  the  entomologist.— 
I .   Washburn.  State  Entomologist." 

There  is  no  prospect  at  present  of  an  invasion  of  the  Periodic 
Cicada  or  Seventeen-year  Locust,  though  many  states  to  tl 
south  and  southeast  of  us  have  periodical  appearances  of  this  i 
sect,  which  passes  the  seventeen  years  (or  thirteen  years  in  tl 
case  of  the  13-year  form)  of  its  larval  life  in  the  ground.  It  isn 
out  of  place,  perhaps,  to  take  this  opportunity  to  advise  farmers 
avoid  accepting  unauthorized  statements  regarding  insects,  appea 
\u^  in  the  daily  or  county  papers,  and  to  read  most  carefully  ai 
communication  authoritatiTcly  signed;  for  sometimes,  as  in  tl 
alcove  example,  the  heading  and  the  information  contained  in  tl 
letter  are  quite  at  variance. 

(Jne  will  note,  upon  looking  at  the  accompanying  map.  th 
grasshoppers  were  pretty  well  distributed  over  the  state  in  19( 
and  T910,  drawing  this  conclusion  from  reports  and  complain 
received  through  the  mails,  hut  that  they  became  much  more  ni 
merous,  and  consequently  much  more  destructive,  as  one  wei 
west  and  northwest  from  St.  f^aul ;  and  that  in  the  Red  River  Va 
ley,  throughout  its  entire  length,  they  were  particularly  sever 
These  are  all  native  locusts  or  grasshoppers,  as  we  all  call  tlier 
as  far  as  seen ;  and,  when  they  are  bad  at  all,  loss  is  bound  to  1 
felt  in  the  area  indicated.  In  other  words,  in  a  farming  locali 
which  one  might  call  a  pioneer  region,  in  that  it  is  in  the  imin 
diate  vicinity  of  large  tracts  of  untilled  land,  we  will  always  ha 
times  of  more  or  less  trouble  with  grasshoppers. 

Although  the  yield  of  flax  has  been   materially  reduced,  t 
entomologist  does  not  believe  that  the  entire  output  of  grain 
Minnesota  has  been  materially  diminished  in  1910  by  this  yea 
attack.    But  that  is  not  the  point  at  issue  at  present.    The  fact  tl 
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many  of  our  hard-working  and  deserving  farmers  in  the  counties 
indicated  have  lost  materially,  anywhere  from  a  fifth  of  a  crop 
to  their  entire  crop  production,  and  that  some  are  so  thoroughly 
discouraged  as  to  think  of  abandoning  farming  in  Minnesota, 
should  interest  state  authorities  sufficiently  to  cause  them  to 
inquire  into  the  reason  for  these  periodical  invasions,  and  find  a 
remedy.  The  reason  is  not  hard  to  find.  Large  tracts  of  land 
which  have  reverted,  or  which  have  never  been  cultivated,  held 
by  speculators  or  others,  oflFer  ideal  places  for  the  egg-laying  of 
this  pest;  and  there  are  thousands  of  acres  of  such  land  in  the 
western  part  of  this  state,  where  owners  are  absolutely  indifferent 
to  the  fact  that  farmers,  endeavoring  to  make  a  living  on  the  out- 
skirts of  these  pest-breeding  acres,  have  to  make  prodigious  efforts 
to  secure  crops,  and  frequently  fail  altogether,  because  they  cannot 
I  cope  successfully  with  the  hordes  of  grasshoppers  pouring  in  upon 
them  from  the  above-mentioned  uncultivated  acres.  We  have  a 
grasshopper  law  in  this  state ;  but,  inasmuch  as  the  owner  or  lessee 
of  such  dangerous  land  is  not  obliged  by  this  law  to  pay  for  the 
plowing,  it  is  ineffective.  We  have  the  names  and  addresses  of 
niany  of  the  owners  or  holders  of  such  land,  and  a  list  of  their 
property  in  Wilkin  County;  and  have  written  some,  only  to  find — : 
bowing  as  they  do,  the  weakness  of  the  law — absolutely  indiffer- 
ence, carried  to  such  an  extent  in  one  or  two  cases  that  they  did 
not  even  take  the  trouble  to  answer  our  letters.  There  are  thou- 
sands of  acres  of  such  land  in  Wilkin  County  alone — the  undis- 
turbed breeding-ground  of  millions  of  grasshoppers.  In  Andrea 
Township  alone  we  have  a  record  of  over  8,000  acres  of  such  land. 
Manifestly  a  county  cannot  stand  the  expense  of  plowing  these 
^s,  even  if  sufficient  men  could  be  secured  to  properly  do  the 
work. 

Two  ways  are  open,  which  would  seem  to  offer  at  least  partial 
relief  for  this  deplorable  situation ;  one,  the  work  of  the  individual 
fanner,  properly  directed  by  experts,  aimed  at  keeping  the  hop- 
pers off  his  growing  crops,  and  to  that  end  using  intelligently  not 
only  well  known  methods,  but  others  which  may  be  discovered 
through  investigations  of  entomologists;  and  second,  \.Vv^  ct^"3i\\xv^ 
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of  a  more  stringent  law — something  like  the  grasshopper  law  of 
North  Dakota,  perhaps, — obliging  large  land-owners  to  bear  the 
expense  involved  in  fighting  this  insect.  We  are  heartily  in  favor 
of  such  a  law  for  this  state.  We  want  also  to  have,  for  the  next 
two  or  three  years,  an  expert  in  the  field  constantly,  located  at  a 
central  point  in  what  we  might  call  "the  grasshopper  district,"  and 
not  only  trying  various  new  methods  available  for  the  fanner. 
some  of  which  we  have  in  mind  at  present,  but  also  going  from 
place  to  place  where  needed  by  farmers,  and  instructing  them  bow 
to  properly  apply  the  best  known  measures  of  protection.  Such 
a  man  would  be  immensely  useful  to  farmers  in  a  stricken  locality, 
beside  being  in  a  position,  from  a  constant  careful  study  of  the  sit- 
uation, to  make  valuable  suggestions  along  new  lines  of  control 
luirther,  we  have  recommended  to  the  Governor  and  the  State 
Auditor  the  advisability  of  keeping  upon  the  Auditor's  books  a 
sum  which  does  not  revert,  but  is  always  available  in  times  of 
crises,  to  meet  emergencies  along  these  lines.  For  a  time  there 
was  such  a  fund,  consisting  of  several  thousand  dollars,  left  over 
from  early  grasshopper  days.  This  has  reverted  long  since,  and  at 
present  there  is  absolutely  no  fund  to  draw  upon  if  we  ever  have  a 
sudden  and  destructive  visitation  of  grasshoppers.  The  writer  has 
suggested  that  a  fund  of  from  $12,000  to  $15,000  be  kept  upon 
the  books,  for  emergency  use  only,  and  its  expenditure  properly 
safeguarded  by  a  board  or  commission.  This  plan  has  met  with 
the  approval  of  the  State  Auditor,  who  states  that  he  sees  no  rea- 
son why  such  a  bill  would  not  receive  the  approval  of  the  Legis- 
lature. 

In  April  of  the  present  year  (1910)  a  report  was  received,  from 
a  farmer  living  at  Granite  Falls,  that  the  unusually  warm  weather 
in  March  had  brought  out  the  young  grasshoppers,  and  that  they 
had  been  killed  by  the  freeze  in  April.  This  would  have  been  good 
news  if  it  had  been  actually  the  case  in  all  ^arts  of  the  state.  Un- 
fortunately, grasshopi>ers  were  found  hatching  in  large  numbers 
early  in  May,  when  all  danger  of  cold  weather  had  passed;  and 
our  hopes,  based  on  earlier  rep^.'^rts.  if  we  had  such  hopes,  were 
doomed  to  disappointment :  for,  in  the  eight  years  and  more  we 
have  serveil  Minnesota,  we  have  never  had  so  much  trouble  and  so 
much  complaint  as  in  1910.  Twenty  or  more  afflicted  farmers  io 
Wilkin  CouTUy  were  in  correspondence  with  this  division  on  ac- 
count of  this  trouble,  and  we  have  had  men  in  the  field  assisting 
them,    showing   them    how    to   constnict   and    use   hopperdozcrs 
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North  of  Wilkin  County,  near  Crookston, 
Fertile  and  Beltrami,  and  also  in  Otter  Tail 
County  and  elsewhere,  practically  the  same 
conditions  existed.  In  some  cases  we  fur- 
nished oil  free  to  fanners,  for  use  in  hop- 
perdozers.  There  is  no  law  directing  the 
entomologist  to  do  this,  but  he  looked  upon 
the  existing  conditions  as  an  emergency,  and 
wished  to  do  all  he  could  to  assist  men  en- 
deavoring to  raise  crops  under  these  trying 
I  conditions.  Perhaps  fifty  hopperdozers 
:  were  in  daily  use  in  one  neighborhood  in 
Wilkin  County. 

I 

I        Letters  complaining  of  grasshoppers  be- 

;  gan  to  reach  our  office  early  in  June,  rapidly 

!  increasing  in  numbers  during  that  month, 

\  and  continued  arriving  in  large  bunches  un- 

;  til  late  in  August  and  even  into  September; 

;  and  this  division  of  the  Experiment  Station 

?  was   kept   busy,    both    in    visiting   different 

localities  and  in  correspondence. 

We  mentioned  above  the  furnishing  of 
free  oil  to  needy  farmers  who  required  it 
for  hopperdozers  (see  account  below).  In 
this  connection  it  should  be  said  that  the 
State  Entomologist's  fund  is  not  sufficient 
to  meet  any  such  demand,  and  particularly 
would  this  be  the  case  if  we  were  deluged 
with  the  pest.  It  is  to  be  hoped,  therefore, 
that  some  special  legislation  may  be  en- 
acted this  winter,  covering  the  needs  in 
question. 


i6 
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KEROSENE  ALLOWED   FARMERS   FOR  COMBATING  GRASSHOPPERS 

IN  1910. 

June  18  W.  W.  Rowles,  Eyerdell 25  gals.  |    3.25 

June  18  W.  it  F.  Fuder,  Foxhome 28}^      -  2.94 

June  23  Chas.  Reber,  Foxhome 50  "  6.25 

June  24  F.  E.  Sutter,  Foxhome 10  "  1.25 

June  24  H.  J.  Marsh,  Foxhome 5  "             .63 

June  25  T.   S.  Olson,  Foxhome 18  "  2.25 

June  26  Henry   Hendrickson,  Everdell 25  **  3.25 

June  27  P.  Stonehart,  Rothsay 45  "  5.S5 

July  A.  M.  Gamme,  Beltrami 20  "  3.00 

July  C.  K.  Lukman,  Beltrami 25  "  $.7i 

July  B.  O.  Lindberg,  Beltrami 20  "  tM 

July  F.  W.  Lenz,  Beltrami 20 

July  C.   Nordlum,    Beltrami 20 

July  6  O.  K.  Bjerkebek.  Breckenrldge 10  "  Uil 

July  8  O.  K.  Bjerkebek,  Breckenrldge 10  "  IJfj 

July  9  Ole    Toso,    Rothsay 15  "  US 

July  9  Nils    Sudahl,    Rothsay 20  "  ZM 

July  11  Boyer  Bros.  &  Co.,  Beltrami 15  "  2.26 

July  n  Phil.    Heider,    Foxhome 20  "  2.50 

July  13  F.   M.   Hunter,   Breckenrldge 25  "  3.75 

July  29  A.    Merrill,    Gentllly 6  "             .75 

July  29  Edw.    Lanetot,    Gentllly 10  "  1.25 

July  29  John  Demarais,  Gentilly 3  "              .38 

July  29  Patrick    Kelly,   Gentilly 25  •*  3.13 

July  29  Rock  Valley,  Gentllly 14  -  1.75 

July  29  J.    B.    Gufault,    Gentilly 20  "  2.50 

July  29  Dan'l    Sully,   Gentilly 10  "  1.25 

July  29  Gilbert  Brault,  Gentilly 8  '*  1.00 

July  29  Pierre   Dufault.   Gentllly 9  "  1.13 

July  29  Geo.   Plant,   Gentllly 3  -              .38 

July  19  O.   O.    Reed,   Rothsay 20  "  3.00 

July  19  Lewis    Heggan,    Rothsay 5  "              .75 

July  30  Gilbert  Braatelln,  Rothsay 15  **  2.25 

July  30  Hans  Christlanson,  Rothsay 43  '*  6.45 

July  30  O.  P.  Weston.  Rothsay 18  "  2.70 

July  30  Anton    Foss,    Rothsay 4  "              .60 

Aug.  3  Ed.    Stelner,    Rothsay 15  "  1.96 

Aug.  3  John  Longfelt,  Rothsay 25  "  3.26 

Aug.  3  John    Rolln,    Rothsay 25  "  ZM    i 

Aug.  4  H.  Knudson.  Everdell 25  "  8.26    J 

Aug.  12  H.   J.   Marsh,   Everdell 25  "  ZM    ' 

Aug.  13  A.  Sltar,  Breckenrldge 25  "  8.76    ' 

Aug.  14  August   Danielson,   Rothsay 5  **             .66 

Aug.  15  Hugo    Koppe,    Rothsay 15  **  1.95 

Aug.  17  Benesh   it  Pierce,    Breckenrldge 50  **  7.00 

Aug.  18  Benesh   &   Pierce,   Breckenrldge 50  "  7.00 
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Figr.  9.     Hopperdozer  at  work.     Original. 


e  grasshoppers  causing  the  damage  in  1910  have  l^een,  as  far 
have  seen,  the  Red-legged  Locust  or  grasshopper,  the  Lesser 
:ory  locust  or  grasshopper,  the  Two-striped  Locust  or  grass- 
;  the  latter  being  extremely  numerous,  compared  with  its 


Fig.  10.    Hopperdozer  at  work,  front  view.    Orijtinal. 


rM 


INJI'RIOL'S  INSECTS  OF   I909  AJTD    IQIO- 


numbers  in  former  yeafs.    Some  farmers  thought,  because  they  sail 
swarms  of  locusts  in  the  air,  that  they  must  have  been  the  RodcyJ 
Mountain  form:  but  we  saw  no  evidence  of  this  species,  and 
have  to  call  attention  to  the  fact  that  the  lesser  Migratory  LocislJ 
as  well  as  other  forms,  prohably,  have  this  habit  in  common 
the  Rocky  Mountain  variety.     Funher,  farmers  must  bear  in  i 
that  any  grasshoppers  ran  be  destructive  in  proponion    to 
abundance.     They  do  not  need  to  come  from  the  Rocky  Mo 
in  order  to  be  dangerous.     Friends  of  the  writer,  cute 
who  work  in  Colorado  and  Montana,  stated  in   1909  and  alsoj 
1910,  tliat  for  some  time  they  had  been  unable  to  find,  in  their  i 
resctnativc  states  a  trace  of  the  form  known  as  The  Rocky 
lain  Locust.  Culof^tcnus  sfrrtus;  which  species,  by  the  way, 
closely  allied  to  our  common  ami  destructive    Lesser    Mtg 
Locust.     Wliile  in  the  field  in  Wilkin  County,  July  6th  and 
KM**,  wc  foiuid  the  I'wn-Mripcd  Locust  very  abundant,  for  thei 
pan  hdl-i^rnwn  ;uu!  suuie  uiahni:.     Of  the  Red-legged  and 
Mii^rahiry  there  were  more  voun*:  than  adults.    At  these  dat^l 
w^c  *Kva>inua[ly  saw  <|nite  br^^^c  sw^anns  high  in  the  air,  and  < 
ai>iiarcnlly  frotn  the  West. 

ObservatioDS. 

In  ailititiiMi  in  ticM  wnrk  with  llie  farms  in  1910,  we  have  I 
^Mtnc  lahiM'aiory  i>h>L'r\;uioii>  which  miiy  l>e  of  interest,  aiid^ 
exiK'rinuMUally  a  >*"huion    1  arsi-uiie  oi  soda)   in  successful 
St»uHi  Afrira. 


Ktu     M.      AiioihiT  \  I.  \v   .»r   w.irkin^r  hi>ppordoxer.     Origrinal. 

I.     \\c  ha\c   l\uuul  thai  >*nniv;;  hoppers,  freshly  hatched,  can  j 
live  Horn  lour  lo  five  days  withoni  food  under  trying  conditions— 
a  fact  whicli  is  not  pariicidaily  encouras^ing  to  the  farmers. 
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I  A  very  young  hopper  will  average,  in  traveling  on  hard  soil, 
t  one  foot  every  five  minutes.  They  make  about  one  foot  at 
mp,  rest  awhile  and  jump  again.  On  soft  soil  their  rate  of 
il  is  very  much  less  than  on  hard — only  a  very  few  inches  every 
minutes. 


Figr.  12.     Scoopingr  out  the  dead  hoppers.     Origrinal. 


The  accompanying  drawings,  made  from  living  specimens 
Iris  Wood,  show  the  successive  stages  in  the  hatching  of  a 
licqyper,  and  its  freeing  itself  from  the  enveloping  membrane, 
KCalled  "amnion."  Fig.  i,  breaking  through  the  egg-shell; 
2,  a  few  minutes  later;  Fig.  3,  still  later;  Fig.  4,  freed  from 
gfg-shell,  but  still  wrapped  in  the  "amnion";  Fig.  5,  kicking 
le  **amnion."  The  length  of  time  required  in  this  process 
d  from  about  four  minutes  to  fifteen,  possibly  dependent  upon 
.mount  of  moisture  present  in  the  soil  contammg  \.Vve  ^^^.'s.. 
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Quoting  from  Miss  Wood's  notes,  figure  3  was  drami  at  a  time 
when  **a  strong  movement  was  observed  between  thorax  and  ab* 
domen."  Ahnosi  no  independent  movement  of  legs  until  the  pellicle 
or  **amnion"  is  cast  off.  This  (casting  off  of  the  amnion)  began 
to  take  place  immediately  when  the  hopper  was  free  of  the  egg-5hd 
( Kig.  4).  The  pellicle  split  across  the  back  of  the  thorax,  and 
movements  more  of  the  lK)dy  than  the  api>enclages,  was  pas^ 
ward  over  the  head.  The  antennae  and  mouth  parts  were  drail' 
out  of  the  iieUicle :  then  the  first  and  second  pair  of  legs  were  drami 
out,  and  in  alK)Ut  three  nu'nules  the  entire  amnion  (pellicle)  w:a* 
cast  off,  l)Ut  chnig  several  minutes  to  the  posterior  end  of  the  aih 
domen.  As  soon  as  the  hind  legs  were  free,  tlie  hopper  tnmeil  v\tr 
and  began  to  walk,  at  first  using  only  the  two  front  pairs  of  kfir 
the  tibiae  and  femora  of  the  hind  legs  being  close  together  ami 
raised,  and  the  body  dragged  along  by  the  fnjiu  |>air/* 


Krii.s**hnpp**r.     Oriicinftt. 


Remedies  and  Preventive  Measures. 

( I )  TiiK  Plow  and  tiik  I  Lvrrow  arc  the  must  important  etl^ 
mies  of  grasshoppers.  A  faithful  use  of  the  plow  on  the  part  of  ^l 
farmers  in  a  neightorhood,  and  all  land-owners,  will  materially  rt* 
duce  the  number  of  this  pest  in  any  given  locality.  As  is  well  knowfli 
grasshoppers  lay  their  eggs  in  late  summer  and  early  fall,  in  pock«ti 
made  by  the  female,  an  inch  or  an  inch  and  a  half  deep.    These 
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eggs  hatch  in  the  spring,  in  normal  years  between  May  ist  and  May 
iSth,  or  thereabouts.  These  pockets  are  turned  over  by  the  plow, 
preventing  the  escape  of  most  of  the  newly-hatched  hoppers.  Con- 
sequently late  fall  or  early  spring  plowing  (five  or  six  inches  deep) 
is  one  of  our  best  remedies  against  these  insects.  Evidently,  there 
nust  be  co-operation  on  the  part  of  all  farmers  in  a  neighborhood, 
n  this  important  matter.  Where  deep  plowing  is  impossible,  a 
•aithful  harrowing  would  help  shallow  plowing,  thus  more  effec- 
ively  breaking  up  the  egg-masses  and  exposing  the  eggs  to  the 
^rjring  changes  of  the  weather.  The  plowing  of  roadsides  in  the 
ate  fall  or  early  spring,  where  there  is  serious  infestation,  is  de- 
irable. 

(2)  Plowing  Under  Young  Hoppers:  Young  hoppers  just 
latching  can  sometimes  be  taken  care  of  by  plowing  them  under, 
leginning  on  the  outside  of  the  field  in  which  they  are  hatching, 
md  plowing  toward  the  center.  This  turns  many  under,  and  by 
lepriving  them  of  almost  all  food,  makes  it  much  more  difficult  for 
hem  to  reach  the  edge  of  the  plowed  piece  where  they  might  dam- 
igc  a  valuable  crop. 

(3)  Criddle  Mixture:  When  grasshoppers  are  young,  or 
talf  g^own,  a  poisonous  bait,  known  as  the  Criddle  Mixture,  has 
roved  effective  in  many  parts  of  the  country.  This  consists  of  one 
art  Paris  green  and  about  loo  parts  of  fresh  horse-manure,  by 
leasure.  Enough  water  is  added  to  make  the  mass  soft  without 
cmg"  sloppy.  It  can  be  taken  to  the  field  on  a  wagon  or  stone- 
oat,  and  scattered  about  by  means  of  a  paddle.  One  might  think 
lat  turkeys  and  other  fowls,  in  picking  over  such  material  for  bits 
f  undigested  grain,  might  be  poisoned.  This,  in  our  own  expe- 
ence,  does  not  seem  to  be  the  case.  It  would  probably  be  dan- 
erous  if  used  in  proximity  to  small  chickens. 

(4)  Burning  Young  Hoppers:  It  is  sometimes  possible  to 
jm  over  a  tract  swarming  with  young  hoppers,  and  thereby  save 
1  adjoining  crop.  This  burning,  however,  must  be  done  with  care, 
id  the  farmer  must  decide  whether  he  is  doing  more  harm  to  his 
ay  crop  than  he  is  getting  benefit  thereby. 

(5)  Poisoned  Bran:  Garden  truck  to  which  chickens  do  not 
ive  access  may  be  protected  to  some  extent  by  mixing  bran  with 
ater  to  the  consistency  of  chicken  feed,  adding  Paris  green  until 
le  mixture  has  a  greenish  color  (2  parts  Paris  green  to  25,  part^ 
an,  by  measure),  sweetening*  with  cheap  syrup  or  moV^iss^?*,  "^.w^ 
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Strewing  the  same  amongst  the  plants,  taking  care  not  to  place  it 
directly  against  a  plant.  Spraying  garden  vegetables  and  other 
plants  with  arsenate  of  lead,  4  pounds  to  100  gallons  of  water, 
would  also  serve  to  protect  them. 

(6)  HoppERDOZERS :  These,  though  not  giving  complete  sat- 
isfaction, are  regarded  as  one  of  the  best  helps;  in  fact,  almost  th( 
only  help,  for  a  farmer  upon  whose  crops  the  grasshoppers  are  pour 
ing  from  adjacent  unplowed  fields.  Hopperdozers  are  made  0 
sheet  iron,  generally  16  feet  long  (though  they  may  be  shorter) 
and  the  drawing  which  accompanies  this  article  illustrates  a  genen 


Y\k-    14.      KxiMjinuiitin^    on    small    s<alo   with    arsenlte    of    soda.      Origrint 

plan.  The  upright  ])arl  Ijchiiid  may  be  canvas  or  cloth,  or  of  slie< 
iron.  With  the  details  suggested  by  Fig.  8  farmers  should  1: 
able  to  construct  one  to  suit  their  needs,  and  possibly  improve  iipo 
the  plans  given.  1  might  say.  in  this  connection,  that  a  horse  a 
each  end  is  better  than  one  horse  in  the  middle.  When  wanted  fo 
use,  a  little  water  is  placed  in  the  pan  and  also  thrown  against  tin 
canvas-cover  back,  if  canvas  is  used.  This  back  is  then  drenchec 
with  kerosene,  and  about  two  cjuarts  of  the  oi!  are  poured  on  th( 
water  in  the  pan.  The  machine  is  driven  back  and  forth  over  field 
of  young  grain  or  flax  which  is  being  eaten,  and  bushels  of  th' 
insects  are  killed  in  this  way.  This  work  is  best  done  when  tb 
day  is  bright  and  warm,  and  before  the  insects  reach  full  size.  Evei 
though  a  grasshopper  may  jump  out  of  the  pan, — if  he  has  been  i 
the  kerosene,  he  is  doomed. 
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(7)  Plowing  a  Strip  to  Check  Advances  of  Young  Hop- 
pers: In  case  a  farmer  is  located  next  to  an  immense  tract  of 
unplowed  land,  whereon  grasshoppers  are  hatching  in  large  num- 
bers and  threatening  to  overrun  his  crops,  manifestly  he  cannot  do 
the  impossible — in  other  words,  plow  all  the  reverted  or  unused 
land ; — ^but  he  might  plow  a  strip  of  this  infested  land  several  rods 
wide,  along  the  side  of  his  own  land,  thereby  forming  a  barrier 
which  it  would  be  difficult  for  the  very  young  hopper  to  cross,  and 
thus  giving  time  to  prepare  other  means,  (hopperdozers,  for  in- 
stance) to  use  against  them. 

f(8)  The  Minnesota  Grasshopper  Law:  This  is  strikingly 
ineffective,  as  stated  above,  and  we  would  do  well  to  follow  the 
example  of  North  Dakota  in  this  respect.  The  method  of  pro- 
cedure under  the  Minnesota  law  is  as  follows : 

Complaint  of  the  infested  land  should  be  made  in  the  fall,  to 
'  the  State  Entomologist,  or  to  the  Board  of  County  Commissioners, 
>r  both,  accompanied  by  specimens  of  eggs.  The  entomologist  ex- 
les  the  land;  and,  if  conditions  justify  it,  he  recommends  to  the 
rd  of  County  Commissioners  that  the  land  be  plowed.  The 
ity  Board  serves  notice  on  the  owner  or  lessee  of  infested  land, 
ting  him  to  plow  within  a  certain  time.  If  he  fails  to  do  this, 
\  county  plows  the  land ;  and,  if  said  plowing  benefits  him  in  rais- 
'  crops  immediately  after,  assesses  him  to  refund  the  money  paid. 
Tt  is  evident  that,  under  the  provisions  of  this  law,  the  county 
have  to  pay  most  of  the  bills  for  plowing.  If  our  farmers  think 
lis  law  should  be  made  more  stringent,  and  the  owner  of  said  prop- 
erty be  made  to  pay  for  the  plowing  in  any  event,  it  is  in  their 
po\ver  to  make  an  effort  to  amend  the  present  law  to  that  end. 

The  North  Dakota  law,  given  below,  is  more  stringent  in  that 
the  expense  of  plowing  is  made  a  lien  upon  the  land,  and  the  record 
o\^'ne^  or  incumbrancer  of  said  land  must  pay  the  cost  of  plowing. 

Revised  Code  of  North  Dakota,  1905. 

Article  27. — Destruction  of  Grasshoppers. 

Sec.  2108.    Duty  of  County  Commiaaionera. — The  Board  of  County  Com- 

mlssioners  shall  have  power,  and  it  shall  be  their  duty,  to  order  the  plowing 

of  land,  and  such  other  means  as  they  deem  expedient,  wherever  and  when- 

L     ever  they  deem  it  necessary  to  cause  the  destruction  of  grasshoppers  and 

Bocky  Mountain  locust's  eggs:    and  said  plowing  and  other  means  shall  he 

done  at  the  time  and  in  the  manner  directed  by  said  Board  of  County  Com- 

Btntonera  by  the  owner  or  incumbrancer,  if  any,  of  said  \«LTkd  Vmrn^VoXJ^'^ 

sfttr  receiving  notice  thereof  from  said  (Board  of  County  CoiDmV««Voii«T%. 


24  INJURIOUS  INSECTS  OF   I9O9  AND   I9IO. 

Sec.  2109.  Notice,  how  and  when  served. — ^Where  the  owner  of  the  land 
on  which  said  Board  shall  have  decided  plowing  must  be  done  for  the  purposes 
herein  specified,  cannot  with  reasonable  diligence  be  serred  with  notice 
within  the  state,  it  shall  be  sufficient  to  serve  the  said  notice  by  publication 
thereof  for  two  successive  issues  in  the  official  newspaper  nearest  said  tract 

Sec.  2110.  Must  plow  in  five  days. — If  the  owner  or  incumbrancer,  if 
any,  shall  fail  to  plow  said  tract  or  tracts  as  ordered  and  directed  by  said 
Board  of  County  Commissioners,  within  five  days  after  notice  as  herein  pro- 
vided, then,  in  that  event,  said  Board  of  County  Commissioners  shall  cause 
said  tract  or  tracts  to  be  plowed,  or  so  much  thereof  as  may  be  by  them 
deemed  nece.«^sary.  and  audit  and  pay  for  said  work  out  of  the  general  fxmd 
of  said  County,  upon  warrant  as  in  other  cases  made  and  provided. 

Sec.  2111.  Expensr  a  Urn  upon  la  fid. — Immediately  after  the  said  a^ 
counts  are  audited  and  paid  by  sjiid  County  Commissioners,  it  shall  be  the 
duty  of  the  County  Auditor  to  certify  to  the  County  Treasurer  the  amount  so 
expended  upon  each  piece  and  parcel  of  land,  which  certificate  shall  contain 
the  name  of  the  record  owner  or  incumbrancer  of  said  tract,  a  true  descrip- 
tion of  said  land,  the  amount  paid  by  the  county  for  plowing  done  thereon; 
and  the  County  Trea.surer  shall  thereupon  enter  said  amount  against  said 
land  as  taxes  are  entered  against  said  land,  and  the  said  amount  shall  con- 
stitute a  lien  upon  siiid  land  prior  to  all  other  incumbrances,  and  shall  bear 
Interest  at  the  rate  of  seven  per  cent  per  annum  from  date  of  entry  by  the 
County  Treasurer,  and  collection  thereof  may  thereafter  be  made  and  enforced 
in  the  same  manner  as  delinquent  taxes  are  enforced  and  collected  against 
real  proptMty. 

Sec.  2112.  Paytnrut  out  of  tjru*  ral  fund. — When  the  Board  of  County 
Commissioners  shall  deem  the  plowing  of  state  land  necessary  for  the  pur- 
poses herein  specified,  they  shall  order  the  same  done,  and  payment  therefor 
may  be  made  out  of  the  general  fund  of  the  county,  upon  warrant  as  in  other 
cases  provided:  provided,  however,  that  no  growing  crops  shall  be  de- 
stroyed under  the  provisions  of  this  article:  provided,  further,  that  when  the 
Board  of  County  Commissioners  shall  deem  it  necessary  to  cause  plowing 
upon  government  land  held  by  resident  claimants,  or  other  means  to  cause 
the  destruction  of  grasshoppers  and  Rocky  Mountain  locusts,  said  claimant 
shall  be  liable  to  the  county  in  a  civil  action  for  all  moneys  necessarily  ex- 
pended in  carrying  out  the  directions  of  the  Board  of  County  Commissioners 
for  the  purpose  herein   specified. 


A  Partial  List  of  Reverted  Lands  in  Wilkin  County  in  1910. 

Of  all  localities  this  county  appeared  to  he  the  worst  affected 
during  19 lo,  and  since  we  have  found  that  similar  conditions  in 
other  counties  in  the  Red  River  \'alley  are  largely  responsible  for 
grasshopper  injury,  we  give  here  a  partial  list  of  these  lands  in 
Wilkin,  with  the  names  of  the  owners  or  representatives  of  the 
owners,  as  reported  to  us  at  the  County  Auditor's  office : 


INJURIOUS  INSECTS  OF  I9O9  AND  I9IO.  25 

Andrea  Township. 

Sec.    5,  W%  and  SBl^ Mary  A.  Kenefic,  care  G.  I.  Byget,  Day- 
ton, la. 
Sec.    6.  SW%   O.  Bertleson  et  al,  Fergus  Falls. 

Sec.  11,  NWy4    J.  R.  Milllken,  N.  W.  Nan  Bk.,  Sioux 

City,  la. 

Sec.    8,  SW^ Camelia  Allen. 

Sec.    9,  NWy4    M.  R.  Keeley,  Dwight,  111. 

Sec.  17,  NE>4 P.  G.  Shaw,  Pocahontas,  la. 

Sec.  18,  SW Vi  A.  W.  and  Willie  Anderson,  Stanhope, 

Iowa. 
Sec.  19,  NWVi    Paul  Rinnengen,  Big  Bend  Land  Co., 

Spokane,  Wash. 

Sec.  20,  NWV4    Howard  Espeset,  Estherville,  la. 

Sec.  22,  NE%  Jacob  Niebles,  Fergus  Falls. 

Sec.  22,  SE Vi   F.  F.  Schnetstay,  Fergus  Falls. 

Sec.  26,  SWl^    H.  G.  Richter,  Foxhome,  Minn. 

Sec.  27,  NE^A  E.  and  L.  Edwards,  Alta,  la. 

Sec.  28,  NWVi    G.  W.  Johnson,  Schaller,  la. 

Sec.  28,  SWVi  A.  R.  Kitts,  Fergus  Falls. 

Sec.  28,  SEV4   S.  A.  Rouse,  Mankato. 

Sec.  29,  All  James  Espeset,  Estherville,  la. 

Sec.  30,  E%,  220  acres A.  R.  Kitts,  Fergus  Falls. 

Sec.  36,  N%    W.  L.  Austin,  RuUand,  111. 

Sec.  36,  SWV4 F.  F.  Frost,  Des  Moines,  la. 

Sec.  36,  SEVi    C.  F.  Livermore,  Fairmont,  Minn. 

Akron  Township. 

Sec.  25,  NEV4  of  NW'^ Sec.  20,  Jonas  Swenson,  Fergus  Falls. 

Sec.  25,  W%  of  NWVi Sec.  20,  Jonas  Swenson,  Fergus  Falls. 

Sec.  25,  NE^A  Caspar  Lien,  Fergus  Falls. 

Sec.  25,  SKVi  of  NW»A A.  Swenson,  Rothsay. 

Sec.  25,  N%  and  SW  of  SW A.  Swenson,  Rothsay. 

Sec.  25,  SB%  of  SWy4 Frank  Gronnos,  Elizabeth. 

Sec.  25,  SEVi   Andrew  Christofterson,  Rothsay. 

Sec.  30,  SEVi   O.  G.  Felland,  Rothsay. 

Sec.  30.  NWV4    H.  G.  Heikland,  Spencer,  la. 

Sec.  32,  SW»4   M.  J.  Adams,  Ames,  la. 

Sec.  33,  SW%    H.  J.  Olson,  Rothsay. 

Sec.    8,  E%  of  NBV4  E.    E.    Secor,    care    Harvey    Johnson, 

Banning,  Calif. 

Sec.    8,  WV6  of  NEV* H.  L.  Shirley,  Breckenridge. 

Sec.    8,  SB^  H.  L.  Shirley,  <BrecVeTiT\OL^^. 
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Tanbubo  ToWlfSHIP. 

Sec.  29,  W^  H.  K.  Parries,  Morning  Sun,  la. 

Sec.  30,  B%  of  SWy4 J.  E.  Vincent.  Britt.  la. 

Sec.  30,  EH  of  NWVi C.  P.  Bailey. 

Sec.  30,  WH  of  NEVi B.  F.  Parker,  St.  Paul. 

Sec.  35,  NE%  O.  E.  Jonsrud,  Rothsay. 

Sec.  35,  SEVi O.  A.  Smekop,  Rothsay. 

Meadows  TowNSHrp. 

Sec.  24,  SE»4  Walter  Davis,  care  F.  E.  Boone,  Breck- 

enrldge. 

Sec.  24,  WH J.  A.  WIgdahl,  Rothsay. 

Sec.  14,  NE%   W.  R.  Appleton. 

Sec.  14,  NWV4    0.  P.  Burrows,  Breckenridge. 

Sec.  14,  SWVi  F.  C.  Felts,  Fort  Dodge,  la. 

Sec.  14,  SEy4    F.  C.  FelU,  Fort  Dodge,  la. 

Sec.  11,  NV4  of  NWVi P.  L.  Christianson. 

Sec.  11,  NH  of  NEVi . . P-  L-  Christianson. 

Sec.  11,  S^/i  of  NE% C.  S.  Marden,  Barnesville,  Minn. 

Sec.  11,  S14  of  NWVi C.  S.  Marden,  Barnesville,  Minn. 

Sec.  11,  SW»/4    C.  S.  Marden,  Barnesville,  Minn. 

Sec.  11,  SEV4    J.  F.  Buggy,  Buffalo  Centre,  la. 

Sec.  10,  EH  G.  E.  Ward,  care  J.  C.  Kain,  Brecken- 
ridge. 

Sec.     9,  SWy4   R.  F.  Locke,  Rockford.  111. 

Sec.     9,  SEV4    Oscar  Anderson. 

Sec.  21,  EH    Otto  Berg. 

Sec.  26,  NWVi    S.  I.  Dakin,  Breckenridge. 

Sec.  20,  WH  E.   J.   Elliot,  care  E.  G.  Everett,  Des 

Moines,  la. 

Sec.  30,  SEV4    • F.  T.  Berkey,  Breckenridge. 

Sec.  12,  NW  Vi  G.  W.  Barrows,  Breckenridge. 

Sec.  23,  NH    David   Meridith,    care    J.    A.    Carlton. 

Dubuque,  la. 
Sec.     2,  NEy4   H.  K.  Bjargaard.  Rothsay.  Minn. 
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Testimony  as  to  Conditions. 

The  following  letter,  taken  from  a  large  number  of  similar  com- 
munications, received  in  1910,  is  fairly  indicative  of  conditions  in 
the  Western  and  Northwestern  part  of  our  state. 

"EverdeU,  Minn.,  June  25,  1910 
Mr.  F.  L.  Washburn, 

State  Entomologist, 

St.  Anthony  Park,  St.  Paul,  Minn. 
Dear  Sir:  Received  your  order  dated  June  18th,  for  25  gallons  of  kero- 
^^^^,  and  wish  to  thank  you  for  the  same.  At  the  same  time  I  want  to  call 
your  attention  to  the  fact  that  the  farms  I  am  working  have  a  total  of  about 
twelve  hundred  acres  in  crop  this  year,  and  very  likely  there  will  be  con- 
siderable more  needed  than  the  25  gallons.    Will  you  not  furniiih  more? 

The  grasshoppers  seem  to  be  very  numerous,  and  already  it  is  claimed 
that  they  have  done  and  are  doing  damage.  A  number  of  farmers  are  trying 
^^  Work  against  them  with  the  hopperdozers,  but  the  trouble  is  that  there  is 
^^  much  land  not  being  cultivated,  growing  grass;  and  it  seems  that  they 
^'*e  very  numerous  on  such  land,  and  the  trouble  is  that  they  breed  on  such 
•and  and  afterwards  go  to  the  grain  on  the  cultivated  land. 

The  situation  here  is  fierce.  This  will  be  the  third  successive  year  that 
^*^e  grasshoppers  have  been  doing  damage  on  a  large  scale,  and  if  there  is 
^^ything  that  you  can  do  through  the  state  to  help  the  farmers  in  this 
locality,  it  ought  to  be  done. 

Thanking  you  in  advance  for  a  prompt  reply,  I  am. 

Respectfully  yours," 


These  Grasshoppers  Are  Not  the  Rocky  Mountain  Locust  or 
Grasshopper. 

Reference  has  been  made  above  to  the  fact  that  the  grasshop- 
pers doing  the  damage  in  1909  and  1910  are  not  the  Rocky  Moun- 
^^in  variety ;  and  it  was  further  stated  that  for  some  reason  the  lat- 
ter form  (AI.  spretus)  has  not  been  apparent  in  its  usual  haunts  for 
^"^any  years.  In  this  connection  I  cjuote  from  two  letters  recently 
deceived.  One  from  the  State  Entomologist  of  Montana  reads  as 
follows : 

"I  have  been  collecting  Orthoptera  in  Montana  for  thirteen  seasons  now, 
^^id  have  in  the  collections  about  170  species,  of  which  about  a  dozen  are  new 
^nd  undescribed.  I  have  looked  particularly  for  M.  spretus  (Rocky  Mountain 
^ust),  but  have  not  taken  a  single  specimen,  nor  have  I  taken  one  tl\ftl 
approached  this  species.     This  has  been  particularly  yxlI^t^^Voi^  \-<i  tsv^,  V^ 
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view  of  the  fact  that  parts  of  Montana  were  formeriy  considered  to  be  wlthii 
the  so-called  permanent  breeding  grounds.  I  have  collected  within  this  tract 
as  well  as  outside  of  it." 

The  other  is  from  a  prominent  Colorado  entomologist: 

"*  *  *  In  all  of  our  collecting  here  during  the  past  twenty  years,  and 
it  has  been  quite  extensive,  we  have  never  taken  an  example  of  the  Rocky 
Mountain  Locust,  M.  spretus.  It  is  quite  a  disappointment  to  me,  as  I  sup- 
posed I  should  certainly  have  an  opportunity  to  collect  this  insect  ma&7 
times  in  Colorado,  as  Riley  had  given  the  permanent  breeding-grounds  of  this 
insect  as  extending  over  a  considerable  portion  of  the  mountains  and  foot- 
hills and  even  the  plains  in  this  state." 

The  Lesser  Migratory  Locust,  M.  atlanis, — one  we  have  with 
us  all  the  time,  capable,  as  we  have  seen,  of  doing  great  injury  when 
occurring  in  large  numlxTs,  and  with  somewhat  the  same  habits  as 
the  Rocky  Mountain  form, — is  so  closely  akin  to  the  latter  that  some 
entomologists  regard  them  as  almost  identical,  the  latter  possibly 
a  long-winged  variety  of  the  former.  The  casual  observer,  not- 
ing them  in  the  field,  certainly  could  not  distinguish  the  one  from 
the  other. 

Mr.  Urbahns  was  sent  into  the  field  twice  during  the  summer. 
His  report  follows: 

First  trip  made  to  Foxhome,  Minn.,  June  3rd:  Drove  out  to  farms  of 
Chas.  Reber,  O.  L.  Fuder.  Goo.  Sutter  and  G.  \V.  Greiner.  The  young  hoppers, 
just  hatching,  wero  very  abundant,  cspt'oially  so  on  high  sandy  vvraste  lands. 
Burning  of  meadow.s  and  U\W  lands  was  practiced  wherever  possible.  In  some 
cases  this  was  done  too  early  to  destroy  a  large  percentage  of  the  young 
hoppers,  and  in  other  cases  meadows  were  burned  so  late  as  to  destroy  the 
grass  crop. 

A  movement  was  organized  to  clear  the  fields  of  grasshoppers  by  the  use 
of  hopperdozers.  through  the  joint  efforts  of  the  farmers  of  the  entire 
locality.  Mr.  Chas.  Reber  was  appointed  chief  in  the  movement.  Promises 
for  the  construction  and  immediate  use  of  eight  hopperdozers  were  secured. 

Second  trip  to  Foxhome,  in  June:  .\rrangements  were  made  over  tele- 
phone by  which  several  farmers  from  south  of  town  were  met  at  the  hotel. 
Two  groups  of  farmers  were  met  in  the  country  at  five  and  eight  miles 
northwest  of  town.  Fields  were  visited  where  hopperdozers  were  in  use. 
The  discussions  carried  on  led  to  several  changes  in  the  construction  of 
hopperdozers.  Grasshoppers  were  apparently  on  the  increase,  but  reports  of 
the  work  were  quite  favorable  and  encouraging.  A  good  number  of  hopper- 
dozers were  in  use,  and  farmers  were  urged  to  make  greater  use  of  the  same. 

Rothsay,  Minn.:  Met  four  farmers  at  the  home  of  Bd.  Steiner,  eight 
jni)e8  southwest,  and  then  drove  two  miles  north  to  meet  eight  farmers,  who 
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had  gathered  at  a  cross-road  to  discuss  the  grasshopper  situation.  Upon 
d/iving  one  mile  farther  north,  t9  the  home  of  M.  F.  Fisher,  a  meeting  was 
hdld  in  the  yard,  with  six  farmers  present.  These  meetings  were  all  hur 
riedly  arranged  hy  telephone,  through  the  help  of  farmers  interested  in  com* 
bati'ig  insect  pests.  Farmers  were  reporting  much  idle  land  as  a  puhlic 
nuisavice,  and  nearly  ten  thousand  acres  were  listed.  Over  eight  thousand 
acres  of  such  land  were  listed  in  a  single  township. 

G^ntilly,  Minn.,  June:  Drove  out  eight  miles  to  Oentilly  from  Crookston, 
and  met  a  group  of  farmers  by  appointment.  Twelve  men  interested  in  com* 
bating  grasshoppers  were  present.  A  few  others  took  slight  interest.  Re- 
ports of  abundance  of  grasshoppers  came  in  from  all  sides  of  town,  and 
mostly  from  fields  which  were  high  and  sandy. 

The  situation  was  discussed,  and  the  most  practical  methods  of  control 
were  considered.  Grasshoppers  in  this  section  were  further  advanced  than 
they  were  around  Foxhome  or  Rothsay.  Farmers  were  enthusiastic,  and 
seemed  willing  to  at  once  take  up  the  work  as  outlined. 

Beltrami,  Minn.:  I  was  called  to  this  place  by  Mr.  Johansen.  The  grass- 
hoppers had  destroyed  the  barley  in  spots  on  a  field  of  Mr.  C.  K.  Luhman.  A 
few  crude  hopperdozers  were  in  use.  A  gathering  of  farmers  was  held  on 
^r  Luhman's  farm,  and  the  work  was  discussed.  Young  flax-fields  were 
suffering  severely,  and  the  flax  was  too  small  to  allow  of  the  practical  use  of 
hopperdozers.    Grasshoppers  were  mostly  about  half-grown. 

A  second  meeting  was  held  in  the  evening,  at  the  home  of  Ole  Olson,  with 
^ven  farmers  present,  for  the  purpose  of  discussing  the  construction  of  a 
'^ost  efficient  hopperdozer. 
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WORK  OF  1909  WITH  THE  APPLE  LEAF  HOPPEB. 

Empoasca  mali. 

This  practically  marks  the  completion  of  work  upon  this  insect, 
done  under  the  provisions  of  the  Adams'  Act,  though  some  points  of 
interest  in  its  life-history  yet  remain,  inviting:  further  endeavor. 
The  work  of  1908  on  this  species  was  described  in  the  Twelfth 
Report  of  the  Minnesota  State  Entomologist.  Summarizing  that 
work  we  cite  the  following  observations : 

1.  Fall-laid  eggs  were  not  found  on  any  herbaceous  plant. 

2.  The  insect  winters  only  in  the  egg  stage. 

3.  Oviposition  in  summer  was  found  to  occur  on  the  petiole  of 

apple  and  clover,  and  probably  occurs  on  other  herbaceous 
plants. 

4.  List  of  food-plants  was  given. 

5.  Five  n3rmphal  stages  were  reported,  covering  a  period  of  about 

twenty-two  days. 

6.  Adults  may  live  fourteen  days  or  over  (1907  experiments  indi- 

cate that  they  may  live  thirty  days  or  more). 

7.  The  location  and  appearance  of  the  winter  egg-blister  and  the 

contained  egg. 

8.  Remedial  measures. 

The  work  of  ic/X)  practically  corroborates  that  of  1908,  and 
adds  certain  new  facts.  We  add  these  conclusions  and  the  chief 
items  of  work : 

9.  This  species  deposits  its  winter  eggs  only  on  perennials,  and 

of  perennials,  as  far  as  can  be  determined,  only  on  the  apple. 

10.  There  are  certainly  three,  and  probably  four  broods  in  Blinne- 

sota. 

11.  Manner  of  emergence  of  nymphs  from  egg-blister. 

12.  Further  observations  on  life-history. 

13.  Remedial  measures. 

The  work  in  1909,  as  in  1908,  was  in  charge  of  Dr.  H.  J. 
Franklin,  and  his  report  in  delaW  \s  as  1o\\o>n^\ 
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Empoasca  mali. 

Alfalfa  and  dahlia  plants,  which  had  been  badly  infested  with 
Empoasca  mali  during  the  summer  and  fall  of  1908,  were  brought 
in  and  placed  in  the  insectary,  and  kept  in  the  cold  part  of  the 
greenhouse  through  the  winter.  These  plants  showed  the  effect 
of  the  insect's  attack  plainly  when  brought  in,  and  there  were  many 
of  the  insects  still  on  them  at  that  time — October  8th.  No  speci- 
mens of  Empoasca  mali  lived  through  the  winter  on  these  plants, 
and  no  nymphs  emerged  from  the  tissues  the  next  spring  (spring 
19C39).  This  goes  to  show  that  E.  mali  does  not  deposit  zvinter  eggs 
»»  the  tissues  of  herbaceous  plants,  and  that  the  species  relies  entirely 
^pon  the  eggs  deposited  in  the  blisters  found  on  the  bark  of  peren- 
nials. These  plants  were  last  examined  in  the  season  of  1909  on 
June  5th,  and  the  plants  were  at  this  time  more  or  less  dead  and 
dry,  except  for  the  new  growth  which  had  started  up  during  the 
month  of  May,  1909. 


Fig-.  15.     Emergence  of  nymphs  from  egg  blister.     Original. 

Apple   branches   were   examined   in   the   orchard   early   in    the 

Spring  and  were  brought  in  from  time  to  time,  and  the  tgg  blisters 

^f  E,  mali  carefully  examined,  to  find  out  when  the  nymphs  should 

^gin  emerging  from  the  blisters.     Nymphs  were  found  in  process 

^f  emerging  on  May  24th,  the  apple  leaves  at  this  date  being  not 

^^*er  one-third  developed.     Numerous  hoppers  were  found  at  this 

^^te  in  first  and  second  instars  on  the  apple  leaves,  and  it  seemed 

probable  that  some  of  them  hatched  from  the  eggs  as  early  as 

May  2 1  St.     Several  adults  were  reared  from  nymphs  hatched  from 

these  bHsters,  and,  with  one  exception,  they  all  proved  to  be  E.  mali. 

One   undetermined    specimen,    which    was    slightly    smaller    than 

£.  mali,  was  reared  from  a  nymph  which  emetged  i^ovcv  ^w  ^^'^- 
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blister  found  on  apple,  which  could  not  be  distinguished  in  any 
way  from  the  true  egg-blister  of  E,  mali.     On  May  26th  Miss 
Wood  made  several  drawings  to  illustrate  the  method  of  emergence 
of  the  E.  mali  nymphs   from  their  egg-blisters.     These  nymphs 
emerged  through  the  oviposition  opening  of  the  blister,  making  this 
opening  somewhat  larger  during  the  process.     When  a  young  hop- 
per begins  to  emerge  from  its  egg-blister,  if  the  weather  is  fairly 
warm,  it  will  often  complete  the  process  in  a  few  minutes.    One 
was  timed  from  the  moment  the  vertex  of  its  head  appeared  unt\\ 
it  got  clear  out  of  the  blister,  and  it  took  five  minutes.     Anothet 
was  watched  from  the  time  it  was  half-way  out  until  it  got  entireAv 
free  from  the  blister,  and  it  took  about  thirteen  minutes.    The  yott^S 
hoppers  were  observed  to  be  still  emerging  from  their  egg-bliste^^^* 
in  large  numbers,  on  May  26th.     The  flower-buds  of  the  apj^^^ 
trees  were  at  this  time,  as  a  rule,  just  on  the  point  of  bursting  ir»-^^ 
bloom,  many  of  them  being  already  in  l)loom,  and  the  leaves  w^^^ 
from  one-third  to  two-tliirds  developed.     From  these  observation  '^'^ 
there  is  now  no  (loul)t  that  the  egg-blisters,  which  w^ere  so  carefu^v' 
measured  by  Franklin  last  fall,  on  the  branches  of  the  trees  in  t  ^^ 
orchard,  were  those  of  li,  mali. 

Evidence  that  E.  mali  does  not  hibernate  in  the  egg  stage  ^^^^ 
other  perennials  than  the  apple. 

Young  leaf-hoppers   were  gathered    from  the   foliage  of  el^^^' 
white  oak,  red  oak,  goosel)erry,  l)lack  l)irch,  linden  and  w^hite  bircr:^"' 

from  June  4th  to  June  loth  (at  which  time  the  nymphs  of  the  fit ^^ 

brood  of  E.  mali  were  developing  to  the  adult  condition  in  the  apF=^^^ 
orchard)  and  reared  to  adults,  to  see  if  any  E.  niali  had  hatch^^^ 
from  the  winter  egg  in  any  numbers  on  these  trees.     Adults  we^      ^^ 
reared  from  nymphs  found  on  all  these  food-plants,  but  not  one  c:^^^ 
them  proved  to  be  E.  mali.     Currant  bushes,  box  elders,  mounta^^^ 
ash,  dogwood  and  some  other  perennials  of  less  importance  wer     "^ 
carefully  examined  for  young  leaf-hoppers  from  time  to  time  durin.^^ 
the  first  two  weeks  in  June,  and  not  a  single  nymph  or  adult  o 
any   species   was    found.     Willow^s   were   examined   carefully   or  ^ 
June  nth,  and  only  a  single  young  leaf-hopper  was  found.     Thi^^ 
was   reared,   and   proved   to   be   E.   mali.     Plum   trees  were  alsc^ 
examined  carefully  on  June  7th,  and  only  two  nymphs  of  leaf- 
hoppers  were  found.     One  of  these  was  reared,  and  proved  to  be 
£.  mali.     These  observations  clearly  indicate  that  £.  mali  seldom, 
if  ever,   form  winter  egg-blisters  on  any  of  the  kinds  of  trees 
examined,  namely,  elm,  white  oak,  red  oak,  gooseberry,  black  birch. 
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white  birch,  linden,  currant,  box  elder,  mountain  ash,  willow,  dog- 
wood and  plum.  Even  in  the  case  of  the  two  last  we  have  no 
certain  proof  that  the  specimens  of  E.  mail  reared  from  them  did 
not  first  hatch  from  eggs  in  blisters  on  apple  trees,  and  then  get 
blown  from  the  apple  to  the  plum  and  willow  trees,  which  were 
about  fifty  yards  distant,  though  the  chances  for  this,  considering 
the  observations  made  by  sweeping  on  alfalfa,  do  not  seem  great. 


Notes  and  Observations  on  Life-History. 

On  June  4th  trees  of  the  orchard  on  the  flat  were  examined 

for  this  species;  no  adults  were  found  on  the  apple  trees,  though 

nymphs  were  present  in  all  stages.     The  alfalfa  field  just  across  the 

road  was  examined,  to  the  north  of  this  orchard,  and  swept  with  a 

ftne  collecting-net,  and  adults  of  E.  mali  were  found.     No  n}Tmphs 

in  any  stage  were  found  upon  the  alfalfa  at  this  time,  which  again 

5^hows  that  this  species  does  not  pass  the  winter  in  the  tgg  stage  on 

or  in  alfalfa.     The  adults  found  on  the  alfalfa  at  this  time  had 

evidently  come  to  maturity  on  the  apple  trees  in  the  neighboring 

orchard,  and  then  either  flown  or  been  blown  by  the  wind  from 

these  trees  on  to  the  alfalfa.     Counts  were  made  of  tlie  number  of 

specimens  of  adults  that  were  taken  by  sweeping  across  the  alfalfa 

field  at  various  distances  from  the  orchard.     The  field   was    164 

paces  long,  extending  directly  away   from   the  orchard,   and  the 

width  being  about  the  same   (52  paces)    from  end  to  end.     For 

each  count  the  width  of  the  field  was  swept,  taking  one  good  sweep 

^f  the  net  at  every  step.     The  following  table  gives  the  number  of 

svveepings,  their  distance   from   the  orchard,   and  the   number  of 

^^^ipoasca  captured. 


^ces  from  Orchard 

Number  of  specimens  taken 

Sweepings. 

9 

5 

Once  across. 

130 

1 

Once  across. 

13 

5 

Once  across. 

21 

3 

Once  across. 

40 

6 

Once  across. 

60 

8 

Once  across. 

80 

3 

Once  across. 

100 

4 

Twice  across. 

120 

3 

Once  across. 

140 

2 

Once  across. 

164 

3 

T^Vc,^  ^Q,X^^^ 
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Making  a  total  of  thirteen  sweepings  across  the  field,  and  of  43 
adults  collected  in  all. 

It  will  be  noticed  by  this  table  that  there  was  a  slight  falling  off 
in  the  number  of  specimens  toward  the  further  end  of  the  field; 
but  that,  aside  from  this,  the  Empoasca  adults  were  pretty  evenly 
distributed  over  the  entire  field.  This  field  of  alfalfa  was  swept 
several  times  after  this,  in  a  similar  manner,  with  the  results  given 
below.     On  June  9th  : 


Paces  from  orchard. 

Specimens  of  adults  taken. 

10 

14 

20 

7 

40 

10 

60 

13 

80 

7 

100 

2 

140 

15 

120 

11 

160 

12 

Making  a  total  of  nine  sweepings  in  all.  and  91  specimens  taken. 

No  nymphs  at  all  were  found  in  any  of  these  sweepings.  It  will  be 
again  noted  that  quite  as  many  specimens  were  taken  at  a  distance 
from  the  orchard  as  close  to  it. 

On  June  nth  the  tield  was  swept  again  with  following  results'- 

Paces  from  the  orchard.  Number  of  individuals  found. 

10  37 

20  22 

40  19 

60  12 

80  14 

100  12 

1 20  21 

140  18 

160  13 

164  24 

Making  a  total  of  ten  sweepings  and  192  specimens. 

On  June  I4lh  the  results  of  the  sweepings  were  as  follows: 


No.  of  paces  from  orchard. 

No. 

of  specimens  taken. 

10 

19 

20 

23 

40 

22 

60 

14 
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80  14 

100  7 

120  13 

140  14 

160  15 

165  36 

Making  a  total  of  ten  sweepings  and  177  specimens  taken. 

On  June  21st  results  of  the  sweepings  were  as  follows: 

No.  of  paces  from  orchard.  No.  of  specimens  captured. 

9  24  adults,   1  young. 

13  .      30        " 

2u  30 

40  28 

60  18 

80  28 

100  24 

120  20 

140  22 

160  23 

165  21 

Making  a  total  of  eleven  sweepings  and  268  specimens.  It 
ihould  be  noted  that  this  is  the  date  on  which  the  first  nymph  was 
ound  in  the  alfalfa.  It  was  very  small,  being  in  the  first  stage. 
^sthe  field  of  alfalfa  on  which  we  had  made  the  previous  sweepings 
"^ad  Ijeen  cut  down,  we  had  to  sweep  another  somewhat  smaller 
leld.  The  sweeping  ant!  counting  on  this  field  was  done  in  the 
•arne  way  as  in  the  other  field,  and  the  results  were  as  follows,  the 
^eld  being  about  the  same  width  as  the  one  above,  June  25th : 

First  sweeping  across  the   field 55  specimens. 

Second  sweeping 60 

Third    sweeping    66 

Fourth    sweeping     40 

Fifth  sweeping   54 

Making  a  total  of  five  sweepings  and  275  specimens.  This  field 
yas  somewhat  farther  away  from  any  apple  trees  than  was  the 
^^st  one.  A  few  nymphs  in  the  first  stage  were  found.  If  the 
'esults  of  the  sweepings  made  on  these  different  dates  l)e  examined 
^^d  compared  carefully,  it  will  be  seen  that  the  individuals  taken 
'"creased  steadily  in  numbers  from  the  first  to  the  last,  with  the 
^'^ception  that  the  sweeping  on  the  14th  of  June  gave  a  somewhat 
^^aller  number  of  adults  than  did  that  on  the  nth.  This  falling 
^ff  on  the  14th  of  June,  however,  is  readily  aecouwV^A  ^ot  \v\'  \^\^ 


36  INJURIOUS  INSECTS  OF  I9O9  AND  I9IO. 

fact  that  on  the  I2th,  and  again  on  the  13th,  there  was  a  consid- 
erable amount  of  rainfall — over  half  an  inch  of  water  falling  on  the 
13th — it  being  very  probable  that  so  much  precipitation  would 
kill  oflf  the  adults  in  considerable  numbers. 

On  July  9th  the  alfalfa  field  which  was  cut  on  June  24th  was 
swept,  and  a  number  of  specimens  of  £.  malt  were  found;  the 
alfalfa  since  it  was  cut  having  attained  a  considerable  new  growth. 

Sweepings  had  been  made  upon  clover  at  about  this  date  (July 
9th),  and  nymphs  were  found  in  large  numbers.  Nearly  as  many 
adults  were  found  upon  the  alfalfa  on  this  date  as  were  found  on 
the  clover,  in  proportion  to  the  number  of  sweeps  of  the  net.  Xo 
nymphs,  however,  were  found.  The  adults  had  apparently  but 
recently  either  flown  or  been  blown  on  to  the  alfalfa,  from  the 
neighboring  orchard  and  from  surrounding  fields.  The  absence  of 
nymphs  on  this  field,  which  had  been  cut,  goes  to  show^  that  if 
legumes  such  as  clover  and  alfalfa  be  cut  just  before  the  eggs  for 
the  second  brood  hatch,  much  of  the  infestation  for  the  second  brood 
may  be  reduced. 

On  July  24th  fields  of  wheat,  rye,  oats,  barley  and  flax  were 
examined  and  hardly  any  E.  mali  were  found  in  them.  On  August 
24th  a  large  patch  of  raspberries,  at  Mr.  J.  F.  Larson's  place  at 
Stillwater,  was  looked  over  and  many  of  the  leaves  on  the  rasp- 
berry canes  were  found  to  be  badly  curled  as  the  result  of  the  work 
of  E.  mali.  Many  canes  had  all  the  leaves  curled  up,  and  the 
adults  flew  ofi"  from  these  in  large  numbers  when  the  canes  were 
shaken.  On  August  26th  a  large  number  of  apple  branches  in  the 
flat  orchard  were  very  carefully  examined,  and  we  could  not  find 
any  egg-blisters  of  E.  mali.  On  September  13th,  however,  another 
examination  on  some  of  the  trees  close  to  the  alfalfa  disclosed  the 
egg-blisters  of  E.  mali  present  in  considerable  numbers.  It  seems 
probable  that  oviposition  had  begun  several  days  before  this  date. 
The  blisters  were  not,  at  this  time,  nearly  so  numerous  as  they  were 
last  fall  after  oviposition  had  ceased ;  this  showing  that  adults  were 
still  laying  at  this  date  (Sept.  13th). 

On  September  17th  the  clover  fields  and  alfalfa  fields  were 
swept,  and  it  was  found  that  E.  mali  were  far  less  numerous  than 
they  had  been  before  this  date. 

In  connection  with  the  work  on  Empoasca,  the  accompanying 
chart,  constructed  by  Mr.  Stafford,  shows  the  relative  abundance 
of  adults  and  nymphs,  indicated  by  his  sweepings  of  clover  upon 
thirteen  dates.     This  is  numerically  expressed  as  follows : 
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Date —  Adults  Young 

July      2 4.3  1.3 

July      6 6.2  6.8 

July      8 6.4  33.0 

July    10 2.0  18.2 

July    17.... 16.2  13.4 

July    20 7.5  12.0 

July    22 3.0  12.5 

July    27 13.8  19.6 

Aug.      4 19.2  27.7 

Aug.    14 12.6  13.6 

AUE.    24 4.4  11.6 

Aug.    27 3.8  3.2 

Sept.     7 6.0  2.4 

Length  of  Life  of  the  Adult. 

Experiments  were  made  to  find  out  how  long  the  adull 
E.  mall  hve,  by  taking  reared  specimens  and  keeping  them  on  ; 
twigs  in  the  insectary.  We  were  unable  to  get  any  adult  tc 
longer  than  nine  days;  but  our  results,  we  fear,  w^ere  deceptiv 
conditions  in  the  experiments  could  not  be  made  exactly  nal 
and  it  is  probable  that  the  adults  of  E,  mail  really  live  conside 
longer  than  this  in  nature.  Experiments  along  this  line  in 
indicate  that  they  may  live  for  thirty  days  or  more. 

Number  of  Broods. 

The  first  brood  began  emerging  in  the  insectary  about  May 
They  may  have  begun  to  emerge  even  earlier  than  this,  in  * 
numbers,  out  of  doors,  as  is  shown  by  the  sweepings  on  all 
The  earliest  individuals  of  this  brood  had  become  adult  in  co 
erable  numbers  by  June  4th.     The  first  young  of  the  second  bi 
collected  on  alfalfa,  was   found  on  June  21st.     As  no  swee 
was  done  on  the  alfalfa  between   the    14th  and  21st,   it  is 
possible  that  the  first  young  really  hatched  several  days  befon 
2ist;  though  it  is  certain  that,  if  they  did  do  this,  it  was  in 
small  numbers.     Nymphs  of  this  second  brood  were  collects 
July  9th,  and  the  first  adults  were  reared  from  them  on  July 
It  is  almost  certain  that  the  earliest  of  this  second  brood  rea 
the   adult   condition   several   days   earlier   than   this.     If   we 
June  2ist  (the  date  on  which  the  first  nymphs  of  this  brood 
collected  on  the  alfalfa)  as  the  date  of  earliest  appearance  o\ 
nymphs  of  this  brood,   and   add   twenty-two   days    (the  ave 
number  of  days  passed  in  the  nymphal  stages,  according  tc 
1907  and   1908  experiments  and  observations)    to  this  date 
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ave  July  13th  as  the  date  on  which  the  earliest  of  the  second 
rood  become  adults.  Adults  of  this  second  brood  were  reared 
id  placed  in  pot  lamp-chimney  experiments,  in  order  to  get  them  to 
y  eggs  for  the  third  brood.  They  were  placed  on  apple  and  box 
ier  seedlings.  These  box  elder  seedlings  had  been  gathered  in 
ay  and  kept  in  the  insectary,  and  so  had  a  good  chance  of  not 
ving  had  Empoasca  eggs  deposited  in  their  tissues  previous  to  the 
ening  of  these  experiments.  These  adults  were  allowed  to 
nain  in  each  experiment  for  two  days,  and  were  then  removed, 
this  way  it  was  possible  to  figure  out  approximate  length  of  time 
int  in  the  egg  stage  at  the  time  of  the  season  during  which  these 
periments  were  conducted.  The  first  of  these  experiments  was 
ened  on  July  13th,  and  the  first  young  which  appeared  in  that 
ly  was  found  on  July  31st.  These  experiments  were  continued 
til  August  25th,  and  fully  twenty  nymphs  of  the  third  generation 
iTt  hatched.  The  length  of  time  spent  in  the  egg  stage  by  these 
mphs  ranged  from  about  seven  to  about  thirteen  days,  the  aver- 
e  being  about  nine  and  one-half  days.  Adding  twenty-two  days 
he  average  length  of  time  spent  in  the  nymphal  stage)  to  July 
St,  the  time  of  the  appearance  of  the  first  young  of  the  third 
neration  in  these  experiments,  we  get  August  22d  as  the  date 
I  which  the  first  of  the  third  generation  became  adults.  It  seems 
cely  (see  above),  judging  from  the  probable  time  at  which  the 
St  of  the  second  brood  became  adults,  that  in  reality  the  earliest  of 
e  third  brood  became  adults  several  days  earlier  than  August  22d, 
obably  as  early  as  August  i8th  at  the  latest.  As  winter  egg- 
isters  are  not  found  until  into  September,  it  seems  fair  to  assume 
at  these  earliest  adults  of  the  third  brood  do  not  deposit  winter 
:gs,  but  lay  eggs  for  a  fourth  summer  generation  instead.  The 
irther  fact  that  living  nymphs  were  found  in  all  stages,  on  alfalfa, 
)  to  nearly  the  first  of  November,  in  the  season  of  1908,  would 
so  seem  to  indicate  that  there  is  at  least  a  partial  fourth  brood  of 
.  mali  in  Minnesota  each  year,  though  it  must  be  remembered,  of 
)urse,  that  development  is  much  slower  in  the  cool  weather  of 
eptember  and  October  than  during  the  summer  months. 

Summarizing,  we  may  say  that  there  are  certainly  three,  and 
ossibly  four,  broods  of  E.  mali  per  season  in  Minnesota. 

Economic  Experiments. 

Experiments   with    the   hoppcrdozcr   for   Empoasca    on    apple 
^^irsery  stock: 
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A  !iuj>i)enltizt*r  was  ccnistriicled  acconlin^  to  the  plans  given irJ 
the  ilrawin^s  wliidi  ncrnnijjanv  llii:?  rvpori.  and  was  covered  witVl 
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g  through  the  hopperdozer  and  striking  against  a  bumper  at 
its  middle,  and  the  adults  of  E,  malt  being  shaken  oflf  from 
jes,  and  flying  in  all  directions,  and  naturally  a  great  many 
m  lighting  on  the  sticky  oil  or  tanglefoot,  and  thus  being 
and  destroyed. 

e  experiments  with  the  hopperdozer  were  carried  out  in  the 
Y  of  Mr.  Wedge,  at  Albert  Lea,  on  August  5th.  The  general 
id  plan  of  the  hopperdozer  seemed  to  be  good,  but  it  was 
to  be  too  heavy  for  practical  work  on  a  large  scale.  It  was 
that  the  hopperdozer  was  much  larger  than  necessary.  As 
*rage  height  of  the  young  trees  which  are  most  aflfected  is 
an  four  feet,  we  found  that  the  bumper  was  too  high,  as  it 
not  touch  the  trees.  We  then  lowered  the  bumper  as  low  as 
d  go — within  six  inches  of  the  bottom  of  the  hopperdozer — 
!scd  th^  handles  so  it  would  allow  the  hopperdozer  to  swing 
six  inches  of  the  ground.  In  this  way  we  were  able  to  use 
the  experiments.  We  found  that  the  bumper  was  too  far 
d,  as  it  would  strike  a  tree  and  cause  it  to  bend  forward  and 
>ther  trees  ahead,  thus  disturbing  the  leaf-hoppers  before  the 
Jozer  got  to  the  trees  on  which  they  were,  and  shaking  them 
arge  numbers.  We  found  that,  by  the  trees  being  disturbed 
I,  fully  nine-tenths  of  the  hoppers  escaped  from  the  interior 
of  the  hopperdozer  without  touching  it.  Practically  all 
vhich  were  caught  were  caught  on  the  very  front  edges  of 
>perdozer.  We  found  that  the  crude  oil  was  not  effective, 
hoppers  did  not  seem  to  cling  to  it  very  well;  but  the  tree 
'OOt  caught  practically  all  that  came  in  contact  with  it. 

*  found  that  the  canvas  curtains  at  the  back  of  the  machine, 
hey  were  covered  with  the  crude  oil,  daubed  the  leaves  of  the 
f  stock;  and  it  is  doubtful  if  these  curtains  are  of  any  value, 
hoppers  did  not  seem  to  fly  backward  at  all. 

»  following  counts  were  made  on  the  apple  stock  in  the 
fter  the  hopperdozer  had  been  run  over  the  trees.  Ten  trees 
aken  for  each  count,  and  in  all  but  the  first  two  cases  every 
ree  was  taken. 

r  treated    10  trees,    7  young,   3  adults  found  on  trees 

next  to  treated  row 10  trees,  59  young,  60  adults  found  on  trees 

treated  10  trees,  35  young.  12  adults  found  on  trees 

\  next  to  treated  row 10  trees,  42  young,  14  adults  found  on  trees 

,  nine  rows  away  from  treat- 
rows   10  trees,  86  young,  42  aduUa  towxi^  oTi\.T^^"8> 
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This  would  seem  to  show  that,  if  the  dozer  had  been  so 
structed  that  the  hoppers  could  not  escape  from  its  anterior 
this  treatment  would  have  been  ver>'  effective.  At  this  time,  Se 
tember  22d,  a  new  hopperdozer  is  being  built  and  developed  fio 
our  experience  with  the  one  which  we  used  at  Albert  Lea,  and  fi 
points  gained  by  talking  with  practical  nurserymen.  This  sh( 
be  of  service  another  season. 

Suggestions  for  Further  Work. 

It  does  not  appear  that  the  feeding  habits  of  this  hopper  h» 
been  discussed  heretofore.  In  the  next  report  the  manner  of  the 
feeding  on  the  under  sides  of  the  leaves,  taking  their  nourishmfl 
from  the  under  sides  of  the  leaves,  and  leaving  the  upper  surfad 
with  more  nourishment,  therel)y  causing  them  to  grow'  more  rapid 
than  the  under  sides,  and  thus  curling  the  leaves  downward,  andl 
habit  they  have  of  always  hiding  on  the  under  sides  of  any  obj< 
on  which  they  are  placed,  should  all  l>e  discussed  fully. 

I  have  not  seen  a  careful  description  of  the  different  nymph 
stages,  though  these  have  been  figured  if  they  have  not  be( 
described.  A  careful  and  distinguishing  description  of  each  sta^ 
would  be  very  desirable.     A  key  to  stages  w^as  made  last  summe 

The  egg-laying  capacity  of  each  female  should  be  worked  01 
if  possible,  and  the  proportion  of  the  sexes  at  different  seasons  ( 
the  year  be  determined. 

It  would  be  desirable  to  give  a  brief  discussion  of  this  comnwi 
pest,  and  a  statement  of  how  it  may  be  found  and  recognized  bf 
farmers  and  others  interested.  Its  predaceous  enemies  should  b| 
studied.  If  it  has  parasitic  encnues,  they  are  evidently  very  scarce 
as  we  have  discovered  none  in  our  numerous  experiments  of  threj 
seasons. 

Consideration  should  be  given  to  the  possibility  of  sprayifli 
with  either  Bordeaux  mixture  alone,  or  Bordeaux  mixture  ad 
resin,  or  fish  oil  soap,  when  the  trees  are  in  a  dormant  condition,  ol 
at  least  before  time  of  hatching  of  the  winter  eggs,  in  order  to 
cover  the  egg-blisters  w^ith  a  covering  which  might  prevent  th 
hatching  of  the  hoppers. 
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HnNUATION  OF  WORK  WITH  CABBAGE  MAGGOT  IN  1909. 

A  large  amount  of  work,  representing  many  experiments,  was 
•ied  on  in  1909.  Much  of  this  work  resulted  negatively,  but  is 
Tied  valuable  in  showing  what  is  not  eflfective,  or  what  may  be 
imental  to  the  plants,  although  efficacious  in  keeping  oflf  the 
fgots.     Much  of  this  work  is  given  here  in  detail. 

Summarizing  from  results  we  can  state  that : 

Tarred  paper  discs  were  found  very  effective.    See  p.  47. 
Sawdust  and  glue  were  fairly  efficacious,  p.  49. 
Treatment  with  carbolic  acid  emulsion,  p.  54,  gave  excellent 
results.    See  also  results  with  tobacco  dust,  p.  66. 

On  May  14th  cauliflower  plants  were  set  out  south  of  the  insec- 
r.  On  May  i8th  a  row  of  these  cauliflowers,  containing  51 
Its,  was  treated  with  O.  &  W.  Thum  Company's  tree  tanglefoot 
and  R2).  This  was  applied  by  first  melting  tlie  tanglefoot  in  a 
pail,  and  applying  it  around  the  bases  of  the  plants  on  the 
>und,  when  it  had  cooled  to  a  temperature  of  130  degrees  Fah. 
s  probable  that,  before  the  application  was  finished,  the  tempera- 
e  of  the  tanglefoot  had  got  down  as  low  as  no  degrees  Fah. 
e  tanglefoot  was  used  at  the  rate  of  about  one  pound  for  32 
nts,  and  costs  about  25  cents  a  pound,  so  that  the  material  cost 
ittle  less  than  one  cent  a  plant;  which  would  make  the  cost  of 
terial  for  treatment  of  an  acre  extremely  expensive.  But  the 
atment  was  carried  on  with  the  hope  that  material  might  be 
ained  at  less  expense  for  this  purpose  if  it  was  found  to  prove 
isfactory. 

On  May  28th  this  row  was  examined,  and  it  was  found  that  38 
:  of  51  plants  used  in  the  experiment,  or  about  75  per  cent.,  liad 
d  on  account  of  the  treatment ;  but  it  was  noticed  that  the  plants 
od  the  treatment  all  right  in  case  the  tanglefoot  was  not  placed  on 
;  leading  leaves.  Of  the  13  living  plants  4  died  later,  so  that 
June  15th  only  9  healthy  plants  were  left.     These  were  pulled 

on  June  15th,  and  all  of  them  were  almost  entirely  free  from 
testation,  and  only  three  were  infested  at  all.  The  general 
;ults  of  the  experiment  may  be  said  to  be  negative  aside  from 
Dwing  that  the  tanglefoot  will  stop  the  maggots. 

On  May  19th  cauliflowers,  which  had  been  planted  below  the 
liry  Hall  on  May  14th,  were  also  treated  with  O.  &  W.  Thum 
).'s   tree   tanglefoot    (Brand    R2).     The   tangkioot  Vv^^l  \.o  Vv^ 
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heated  several  times  during  the  application  and  each  time  it 
heated  to  about  140  degrees  Fah.  At  times  the  temperature 
down  as  low  as  1 1 5  degrees  Fah.  during  the  process  of  applicati 
In  all  there  were  590  plants  treated  in  this  way,  and  368 
plants  were  included  in  the  experiment.  The  tanglefoot  was  h( 
in  the  following  manner :  The  pails  containing  it  were  placed  ii 
large  kettle  over  a  fire,  and  when  melted  up  the  tanglefoot 
poured  out  into  a  pail  and  allowed  to  cool  to  a  satisfactory  tem] 
ture,  and  then  applied  with  a  spoon.  In  this  crude  way  much 
tanglefoot  was  necessarily  applied  to  the  bases  of  the  plants 
should  have  been  required,  and  so  the  expense  was  much  gr( 
than  it  should  have  been.  Furthermore,  it  was  impossible  to  pli 
the  tanglefoot  exactly  in  the  position  that  was  desirable,  and  so 
great  deal  was  daubed  on  the  leading  leaves,  causing  the  death 
the  plants.  It  seems  not  altogether  improbable  that  if  a 
means  of  applying  the  tanglefoot  (perhaps  by  some  double-boik 
arrangement  with  a  spout  running  out  from  it)  could  be  devisei 
that  this  material  could  be  applied  in  such  a  way  as  to  make  dl 
treatment  not  very  expensive,  and  so  that  it  would  not  harm  th 
plants  seriously.  Also  such  a  method  of  application  might  sav 
re-heating  the  tanglefoot  several  times,  and  so  save  time  in  applid 
tion.  Pains  were  taken  to  surround  the  bases  of  the  plants  entird 
with  the  tanglefoot  on  all  sides,  and  have  it  run  out  a  full  inS 
away  from  the  bases  of  the  plants  on  everv  side.  | 

On  May  28th  the  plants  in  this  experiment  were  examined,  and; 
it  was  found  that,  out  of  the  590  treated  plants,  360  had  been  kill 
apparently  by   the   tanglefoot   treatment.     The  plants   which 
survived  were  retained  and  examined  from  time  to  time,  for  tl 
purpose  of  seeing  if  the  tans:lefoot  could  stop  the  maggots,  ev( 
if  it  could  be  made  otherwise  successful.  i 

It  must  be  remembered,  in  figuring  up  the  proportion  of  the 
plants  which  died  in  the  treated  rows,  that  a  considerable  numbtf 
of  plants  also  perished  in  the  check  rows,  so  that  probably  many 
plants  would  have  died  even  if  the  tanglefoot  had  not  killed  them. 
The  check  rows  had  lost,  by  May  28th,  about  40  out  of  the  368 
plants.  The  plants  in  this  experiment  were  pulled  up,  a  few  on 
June  9th,  a  few  on  June  loth,  and  a  few  on  June  19th,  but  most  of 
them  were  pulled  up  on  June  21st  and  22d.  When  pulled,  they 
were  examined,  and  the  infested  and  non-infested  ones  of  each  row 
of  treated  and  check  plants  were  both  counted.  The  total  results 
were  as  follows : 
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Treated,    75  entirely  free,    48  infested. 
Check,       20  entirely  free,  113  infested. 

This  count,  however,  does  not  tell  the  whole  story,  as  among 

infested  plants  those  which  had  been  treated  were  much  less 
•sted,  and  much  cleaner  in  appearance  than  were  those  which 
1  been  untreated  and  were  infested. 

On  June  i8th  the  experiment  was  tried  of  dipping  the  middle 
tions  of  cauliflower  plants  in  melted  tanglefoot,  and  then  drop- 
f  them  in  water,  and  afterward  setting  them  out  in  the  field,  it 
ig-  thought  that  possibly  this  method  would  be  the  best  means 
applying  the  tanglefoot,  as  by  this  means  very  little  tanglefoot 
jld  be  used,  and  it  could  be  kept  entirely  away  from  the  leading 
res.  It  necessarily,  however,  got  down  nearer  to  the  roots  by 
i  method  of  application.  In  addition  in  some  cases  cheap  cotton 
ting  was  wrapped  around  the  tanglefoot  on  these  plants,  as  it 
>  thought  the  cotton  might  prove  an  added  barrier  to  the  mag- 
s,  and  at  the  same  time  make  the  operation  of  setting  out  less 
ectionable. 

In  these  tests  practically  all  of  the  treated  plants  died,  while 
St  of  the  check  plants  survived;  and,  in  the  case  of  the  treated 
nts  which  survived,  there  was  not  much  evidence  in  favor  of  the 

of  this  treatment  against  the  maggots. 

Experiments  with  Soot. 

Cauliflower  plants  set  out  May  14th  were  treated  on  May  i8th, 
placing  a  trowelful  of  dry  soot  around  the  bases  of  the  plants. 
is  covered  the  ground  about  the  stem  for  a  radius  of  about  five 
hes.  As  the  soot  had  become  more  or  less  blown  away  by  the 
id,  and  mixed  with  dirt  by  rains,  another  application  similar  to 
first  was  made  on  the  28th;  and,  as  this  had  become  badly 
iced  with  dirt  bv  June  2d,  a  lot  of  soot  was  mixed  up  with  water, 
1  the  ^oot  dough  was  applied  around  the  bases  of  these  plants. 
renty-seven  of  tne  plants  in  this  experiment  were  pulled  up  and 
imined  on  June  loth,  and  16  were  pulled  up  and  examined  on 
le  15th.  Out  of  the  total  of  43  plants,  38  were  found  to  be 
•re  or  less  infested  by  maggots,  which  shows  that  this  treatment 
s  not  at  all  effective.  Further  than  this,  it  was  found  that  the 
nts  in  this  row  were  badly  troubled  by  cutworms;  much  worse 
in  were  other  rows  of  cauliflowers  treated  differently.  The  cut- 
rms  seemed  to  like  to  work  into  the  soot,  and  they  were  fojund 
bedded  in  the  soot  in  a  Jarg-e  nunil)er  of  instances.     K\.\^'3l'^V  ow^ 
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cutworm  was  taken  away  from  every  plant  in  this  row,  except 
or  two,  and  in  some  cases  as  many  as  four  were  taken  away  frofl 
single  plant.     It  is  probable  that  they  took  to  the  soot  in  thisn 
on  account  of  its  black  color,  which  caused  it  to  absorb  a  great  dl 
of  heat  during  the  day  and  retain  it  during  the  night. 

On  June  3d  a  row  of  81  cauliflower  plants  were  set  out,  and 
June  4th  every  other  plant  in  the  row  was  treated  with  a  batch 
soot  dough  placed  around  its  base.     The  soot  covered  the  grot! 
for  a  distance  of  six  inches  away  from  the  plants  on  every  si< 
On  June  22nd  27  of  the  plants  were  pulled  up  and  examined,  and 
July  20th  34  others  were  examined.     Of  the  treated   plants, 
were  found  to  be  infested  and  14  free  from  infestation,  and  of 
check  plants   12  were  found  to  be  infested  and    18   free:  so  tit 
general  results  of  the  treatment  with  soot  were  negative. 

Experiments  with  Lime. 

A  row  of  cahl)ages,  planted  on  May  14th,  had  the  alternal 
f)lants  treated  on  May  iSth  with  air-slaked  lime,  about  a  trowelft 
of  the  lime  l)eing  used  around  the  base  of  each  plant.  This  coverc 
the  ground  around  the  stem  of  the  cabbage  for  a  radius  of  foa 
inches.  The  lime  having  become  somewhat  mixed  with  soil  I 
rains,  this  treatment  was  repeated  on  May  28th.  On  June  17! 
i<}  plants  were  pulled  up  and  examined,  and  on  August  20th  th 
remaining  24  were  pulled  up  and  examined.  The  results  wd^ 
entirely  negative,  as  many  of  the  treated  plants,  as  of  checks,  beifl( 
found  infested.  1 


•'isher,  of  91 
)lic  acid  anj 


Experiments  with  Carbolic  Acid  and  lame. 

Cauliflowers  planted  May  iSth,  belonging  to  Mr.  Fisher, 
Anthony  Park,  were  treated  on  May  20th  with  carboli 
lime;  the  formula  given  in  the  Xew  Jersey  Bulletin  No.  200  beinj 
followed.  These  plants  were  treated  again  in  the  same  way  o^ 
June  I  St,  a  third  time  on  June  i6th.  and  the  fourth  time  on  JuK 
jC^h.  These  plants  were  cultivated  twice,  the  first  time  on  the  28d 
';!'  May,  and  tlie  second  on  the  8th  of  June.  On  July  T2th  sonii 
i;l  the  i)lants  had  reached  maturity,  and  Mr.  Fisher  began  harvest* 
ijj.'  flu-m.  On  July  14th  the  roots  of  the  cut  plants  were  pullec 
.n,'i  examined,  and  afterward  the  remaining  roots  were  cut  ant 
i/hiinuff]  every  few  days  as  the  harvesting  proceeded:  examint 
i.t,;.:-  ;ir<d  roinits  being  made  on  the  following  days:  July  i6tfi 
J  ^j/   yyl   ''^d    August    3d.     After   the  last  counting  the  result 
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fere  added  up,  and  we  found  that  of  the  treated  plants  there  had 
en  48  marked  by  the  maggots,  and  six  not  marked,  and  of  the 
Bcks  113  marked,  and  13  free;  two  rows,  one  on  either  side  of 
t  treated  row,  having  been  used  as  checks.  From  this  standpoint, 
Ihing-  is  shown  in  favor  of  the  treatment.  A  few  plants  were 
t  after  the  last  count,  but  these  were  not  examined,  as  the  second 
K>d  of  maggots  was  now  coming  on,  and  any  treatment  would 
this  time  have  fulfilled  its  purpose  on  the  first  brood. 

On  July  1 6th,  after  a  portion  of  the  plants  in  this  field  had  been 
rvested,  we  counted  the  number  of  heads  that  were  tied  up,  and 

0  all  that  promised  the  development  of  marketable  heads,  in  both 
t  check  rows  and  the  treated  rows,  with  results  as  follows : 

Check  on  one  side. .  44  tied,  20  to  be  tied. 

Treated   58  tied,  21  to  be  tied. 

Check  other  side 61  tied.  15  10  be  tied. 

This  shows  but  little,  if  anything,  in  favor  of  the  treatment. 

Experiments  with  Taxred  Felt  Discs. 

Cauliflowers  planted  May   14th  were  treated  with  tarred  felt 

5cs,  825  plants  having  discs  applied.     These  plants  also  belonged 

Mr.  Fisher,  of  St.  Anthony  Park.     These  treated  plants  were 

three  rows,  and  check  rows  were  left  between  and  on  both  sides 

them,  so  that  the  check  and  treated  rows  alternated.     The  discs 

ere  bought  already  cut,  and  they  cost  $2  for  the  825.     It  took 

ree  men  an  hour  to  apply  them  to  the  plants. 

On  May  28th  these  plants  were  examined,  and  the  discs  were 
>und  badly  covered  up  with  dirt  on  account  of  the  cultivation. 
he  dirt  was  brushed  off  of  the  discs  on  this  date.  These  plants 
ere  cultivated  on  May  28th  and  again  on  June  7th.  The  cultiva- 
on  threw  the  soil  over  the  rows  in  such  a  manner  as  to  cover  up 
ic  discs  to  a  depth  of  a  couple  of  inches  or  more.  On  June  15th 
ic  soil  was  again  removed  from  the  discs.  As  Mr.  Fisher  began 
>  harvest  these  plants  on  July  12th,  and  had  thrown  out  the  roots 
here  they  had  dried  up,  we  were  unable  to  begin  making  counts 
ntil  July  14th.  The  roots  of  plants  which  were  small  and  did  not 
lake  heads  were  pulled  up  and  examined,  as  well  as  the  cut-off 
X)ts  which  were  left  in  the  ground  by  Mr.  Fisher.  Plants  were 
idled  up  and  examined  on  July  14th,  i6th,  20th,  23d  and  August 

1  The  plants  had,  as  usual,  a  very  marked  difference  in  favor 
F  the  treatment,  and  a  difference  was  noted  throughout  \.Vve  cowcnX- 
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ing,  but  it  became  less  and  less  noticeable  toward  the  last,  ; 
second  brood  of  maggots  was  beginning  its  work,  and  the  dia 
by  this  time  become  so  covered  up  and  out  of  shape  that  the) 
of  little  value.  This  will  be  shown  best  by  the  following  c 
The  count  made  on  July  14th  was  as  follows: 

Treated   92  infested.  56  free. 

Check   172  infested,  15  free. 

AUGUST  3d. 

Treated  19  Infested.     1  free. 

Check   23  infested,     0  free 

Totalling  the  counts  made  oh  the  dates  above  mention< 
found  of  the  treated  plants  241  infested,  99  free;  and  of  the  < 
346  infested,  37  free.  It  should  he  noted  here,  also,  that  the  r 
roots  in  the  treated  rows  were,  as  a  rule,  much  less  badly  n 
than  were  those  in  the  check  rows.  It  will  be  noted  that  th 
number  of  counted  plants  does  not  equal  anywhere  near  the  n 
of  plants  first  regarded  as  being  included  in  the  experiment, 
was  due  to  the  fact  that  Mr.  Fisher  had  already  harvested  p 
the  crop  when  we  began  counting,  and  that  we  left  a  part 
plants  uncounted  because  it  did  not  seem  worth  while  to  co 
the  count  further. 

On  July  1 6th  we  also  counted  the  plants  which  were  n 
able,  and  were  likely  to  become  so,  which  remained  in  the  t 
and  check  rows  at  this  date,  part  of  the  harvesting  havinj 
done.  The  plants,  the  heads  of  which  were  tied  up,  were  cc 
and  the  plants  which  had  begun  to  develop  heads  and  were 
and  thrifty  were  also  counted  separately.  The  results  of 
counts  were  as  follows,  the  rows  l:)eing  given  in  the  order  o 
position,  T  denoting  the  treated  rows,  and  C  denoting  the 
rows: 

Heads  not  tied  up. 

Heads  tied  up.  but  of  good  size. 

C 62  21 

T 82  27 

C 68  20 

T 50  21 

C 42  5 

T 60  13 

C 41  5 
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This  gives  a  total  count  as  follows:  (T)  treated  129  tied,  61 
ot  tied,  but  in  good  condition — ^three  rows.  Check  (C)  213  tied, 
[  not  tied — four  rows.  Reducing  these  figures  to  a  comparative 
isis,  we  would  have  on  the  basis  of  three  check  rows  instead  of 
lur,  at  the  same  rate  of  infestation  as  was  found  to  be  present  in 
e  four,  160  tied  plants  and  38  headed  but  not  tied,  to  be  com- 
ired  with  192  tied  and  61  headed  in  the  three  treated  rows.  This 
ves  a  balance  of  32  tied  and  23  headed  but  not  tied  in  favor  of 
c  treated  plants  in  three  rows,  or  a  total  of  55  heads  saved  in 
e  treated  rows,  that  is  55  heads  saved  by  treating  825  plants.  As 
ere  are  usually  about  7,000  cauliflower  plants  to  the  acre,  this 
>uld  mean  a  saving  of  about  467  heads  an  acre  by  this  treatment. 
jt  it  must  be  remembered  that  this  was  not  a  fair  test,  as  the 
•atment  was  applied  a  considerable  time  after  the  plants  were  set 
It,  and  the  discs  w-ere  allowed  to  get  badly  covered  up  with  earth 
r  a  considerable  length  of  time.  The  regularity  with  which  the 
eatment  improved  the  rows  to  which  it  was  applied  is  interesting 
id  noticeable.  Compare  the  results  of  the  counts  above  given,  the 
imber  of  heads  in  each  of  the  check  rows,  with  the  treated  row  or 
>ws  next  to  it.  This  treatment  must  be  considered  by  far  the 
ost  satisfactory  of  all  those  tried  during  the  season,  everything 
insidered. 

Experiments  with  Sawdust  and  Glue. 

Cauliflowers  planted  on  May  14th,  belongini^  to  ^\r.  Fisher,  of 
t.  Anthony  Park.  On  May  22d  173  plants  in  this  experiment 
ere  treated  wnth  a  preparation  made  as  follows:  Four  ])ecks  of 
iwdust,  4  pounds  of  slaked  lime,  4  pounds  of  hard  glue,  4  gallons 
f  water.  The  lime  was  mixed  dry  with  the  dry  sawdust ;  the  glue 
ras  dissolved  in  the  water,  which  was  first  brought  to  the  boiling 
oint,  and  then  the  glue  and  water  were  added  to  the  lime  and 
awdust  and  thoroughly  stirred  up.  A  handful  of  this  preparation 
vas  placed  around  each  plant,  covering  the  surface  of  the  ground 
ibout  the  stem  of  the  plant  for  a  radius  of  about  three  inches.  The 
•ows  on  either  side  of  the  treated  row  were  used  as  checks.  Two 
men  applied  this  treatment  to  the  173  plants  in  about  thirty  minutes. 
The  glue  cost  about  25  cents  per  pound,  making  the  cost  of  the 
treatment  about  $1.25  for  the  173  plants,  which  must  be  considered 
very  expensive. 

On  June  15th  a  few  of  these  plants  were  pulled  up,  and  one  out 
of  every  three  were  found  to  be  badly  infested.     The  plants  were 
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cultivated  on  the  28th  of  May  and  on  the  7th  of  June.  Mr.  Fisher 
began  harvesting  the  cauliflowers  in  this  patch  on  July  12th.  We 
pulled  up,  examined  and  counted  the  roots  of  the  plants  from  which 
the  heads  were  cut  from  day  to  day,  on  the  following  dates:  July 
14th,  i6th,  23d  and  August  3d;  and,  summing  up  the  results  of  all 
these  examinations  and  counts,  we  found  of  the  treated  plants  42 
infested,  and  6  free.  This  shows  nothing  in  favor  of  the  treatment 
On  July  14th  the  heads  which  were  tied  up  and  the  plants  which 
were  large  and  in  good  condition  and  promised  to  become  market- 
able, were  all  counted  with  results  as  follows : 

Check  on  one  side. .     66  tied,  18  to  be  tied. 

Treated   row    20  tied,     5  to  be  tied. 

Check  on  other  side     21  tied,     6  to  be  tied. 

The  check  row  which  liad  the  largest  number  of  good  plants 
was  twice  as  long  as  either  the  other  check  row  or  the  treated  row, 
so  here  again  nothing  is  shown  in  favor  of  the  treatment.  The 
second  check  row  w^as  on  the  very  margin  of  the  field,  and  the 
plants  could  hardly  be  expected  to  be  as  thrifty  there  as  in  the 
other  rows,  in  any  case. 

On  June  12th  three  rows  of  young  cauliflower  plants  were  set 
out  and  treated  with  a  saw^dust-and-glut  preparation,  made  up 
according  to  the  formula  in  the  New  Jersey  Bulletin  No.  200. 
Alternate  plants  were  treated,  and  the  intermediate  ones  were  left 
as  checks.  One  row  contained  67  plants,  the  second  contained  65, 
and  the  third  47.  On  August  25th  these  plants  were  all  pulled  up 
and  their  roots  examined,  as  follows : 

Treated    21  free,  10  marked. 

Checks   14  free,  37  marked. 

This  gives  some  evidence  in  favor  of  the  treatment.  Many 
check  and  treated  plants  died  because  of  lack  of  moisture. 

On  June  15th  two  rows  of  cauliflowers  were  set  out  on  the 
Station  grounds,  and  treated  at  once  with  sawdust  and  glue,  the 
following  formula  being  used  in  the  preparation  of  the  mixture: 
Four  pounds  hard  glue,  2  gallons  water,  2  pecks  sa\vdust.  There 
were  63  plants  in  one  row,  and  59  in  the  other.  Every  other  plant 
in  both  rows  was  treated,  the  alternating  plants  being  used  as 
checks.  On  August  25th  the  plants  in  this  experiment  were 
pulled,  and  their  roots  examined,  with  results  as  follows : 

Treated    10  free,  18  marked. 

Checks  2  free,  35  marked. 
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This  gives  considerable  evidence  in  favor  of  the  treatment. 
Many  plants  died  on  account  of  lack  of  moisture.  The  loss  of  plants 
was  divided  about  equally  between  the  treated  and  untreated  plants. 

Miscellaneous  Treatments. 

On  May  31st  four  rows  of  cauliflower  plants  were  set  out  on 
the  Station  ground,  one  row  being  used  as  a  check,  the  others  being 
treated  on  June  2d,  as  follows : 

One  row  of  64  plants  Dr.  Franklin  treated  with  air-slaked  lime 
placed  around  the  base  of  the  plant  about  three  inches  in  every 
direction;  one  row  of  yy  plants  he  treated  with  cotton  batting 
wrapped  around  the  base  of  the  plant  after  it  was  set  out,  and  being 
pushed  down  somewhat  into  the  dirt  and  held  down  by  the  dirt 
being  pressed  around  it.  The  cotton  stood  up  from  an  inch  to  an 
inch  and  a  half  from  the  dirt,  all  the  way  around  the  plant.  It 
took  8  cents  worth  of  cotton  to  treat  loi  plants.  Another  row  of 
57  plants  was  treated  with  cotton  batting  in  a  similar  way,  and  one 
row  of  59  plants  was  treated  with  cotton  batting  and  creosoted 
sawdust.  The  cotton  was  applied  as  in  the  case  of  the  other  two 
rows,  and  the  creosoted  sawdust  was  placed  around  the  cotton,  but 
not  allowed  to  come  in  contact  with  the  plant  tissue.  On  June  3d 
these  rows  were  examined,  but  it  was  found  that  nearly  all  the 
plants  treated  with  cotton  batting  and  creosoted  sawdust  were  dead, 
evidently  on  account  of  the  creosoted  sawdust.  These  plants  were 
removed  and  fresh  plants  were  put  in  their  places,  and  these  were 
treated  with  cotton  batting  as  soon  as  set  out,  in  a  manner  similar 
to  the  other  two  rows  treated  with  cotton.  On  June  15th  the  row 
treated  with  lime  was  treated  again.  On  August  9th  the  row 
treated  with  lime  was  pulled  up,  and  the  roots  of  all  the  plants 
examined  with  results  as  follows:  Seventeen  marked  by  maggots 
and  four  not  marked.  The  check  row  was  likewise  examined  on 
this  date,  with  the  following  results :  Thirteen  marked  and  thirteen 
free  from  marks.  This  gives  no  evidence  in  favor  of  the  lime 
treatment. 

The  plants  in  the  three  rows  treated  with  cotton  batting  were 
also  examined  at  this  time,  and  there  was  no  evidence  shown  in  any 
of  the  rows  in  favor  of  the  treatment.  It  should  be  noted  here, 
however,  that  the  cotton  batting  treatment  in  these  experiments 
did  not  really  have  a  fair  chance  to  prove  its  value;  as  English 
sparrows  from  the  first  were  a  great  nuisance  \n  le^T\t\%  ^^N^'^3  >5cv^ 
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cotton  and  carrying  it  away  for  nest-building,  and  it  had  to  be  con- 
tinually replaced,  until  finally  tobacco  was  dusted  on  the  cotton, 
after  which  the  birds  left  it  alone  fairly  well.  This  trial  of  cotton 
was  hardly  made  with  the  expectation  of  its  being  practical  for 
market  gardeners,  but  in  order  to  see  whether  or  not  it  would  act 
as  a  barrier  in  preventing  the  fly  getting  close  enough  to  the  plant 
to  lay  her  eggs  thereon.  If  it  did  we  thought  that  some  modifica- 
tion of  this  method,  of  real  utility  gardeners,  might  be  denoted. 

One  row  of  27  cauliflower  plants  was  set  out,  partly  on  Maj 
14th  and  partly  on  May  29th.  It  was  treated  with  waxed  papa 
and  creosoted  sawdust  on  June  2d.  The  paper  was  put  around 
next  to  the  plants,  and  the  sawdust  around  that.  The  treatrnenl 
injured  the  plants  badly. 

Another  row  of  42  plants,  set  out  on  May  29th,  was  treated 
similarly  on  June  2d,  and  on  June  3d  all  plants  were  dead.  Evi- 
dently creosoted  sawdust  cannot  be  used  in  any  way  for  the  cab- 
bage maggot. 

A  row  of  88  cauliflovver  plants  was  set  out  on  June  3d,  below 
the  Dairy  Hall.  On  the  morning  of  June  4th  every  other  plant  ir 
this  row  was  treated  with  cotton,  the  cotton  being  wound  arounc 
the  stem  of  the  plants  and  at  the  bottom  pushed  down  in  three  01 
four  places ;  the  dirt  being  closed  up  to  hold  the  cotton  firmly  down 

On  the  morning  of  June  7th  these  plants  were  examined,  and  i 
was  found  that  the  cotton  had  been  torn  away  by  the  sparrows  foi 
nest-building.  This  occurred  several  times,  and  the  damage  had  t( 
be  repaired,  and  finally  tobacco  was  used  for  keeping  the  birds  away 
On  June  22d  the  plants  in  this  experiment  were  pulled  up,  and  th< 
roots  examined,  with  results  as  follows : 

Treated  plants  9  marked,  15  free. 

Check   plants    18  marked,  13  entirely  free  from  infestation, 

— showing  some  advantage  for  the  treatment. 

A  row  of  80  cauliflower  plants,  set  out  on  June  3d,  was  aisc 

treated  with  cotton,  as  described  in  the  experiment  just  discussed 

This  experiment   was  also  bothered  by  the  birds.     These  plants 

were  also  pulled  up  on  June  22d  and  examined,  with  results  as 

follows  : 

Treated    10  marked,  25  free. 

Checks  17  marked,  17  free. 

-this,  too,  showing  some  advantage  \t\  i^Not  of  the  treatment. 
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Cauliflower  plants,  set  out  on  June  9th,  had  cotton  wrapped 
around  them  when  they  were  set  out,  so  that  the  cotton  was  stuck 
down  into  the  dirt  about  an  inch,  and  above  the  soil  about  three- 
fourths  of  an  inch.  There  were  two  rows  treated  in  this  way,  the 
ilternating  plants  being  treated,  on  this  date.  In  one  row  there 
were  76  plants,  and  in  the  other  88  plants.  On  August  25th  the 
;Jants  remaining  in  these  rows  were  pulled  up,  and  their  roots 
examined.  Out  of  the  164  plants,  of  the  treated  plants,  only  22 
«rere  living.  The  death  of  the  plants  is  not  to  be  attributed  to  the 
reatment,  because  as  many  check  plants  as  treated  ones  died,  but  to 
ht  fact  that  either  the  plants  were  in  poor  condition,  or  that  they 
«rere  not  set  out  properly.  Of  the  treated  plants  3  were  found  to 
3e  free  from  infestation,  and  8  had  been  marked  by  maggots.  Of 
:he  check  plants  5  were  free  from  infestation  and  6  had  been  marked 
\)y  maggots.     This  gives  no  evidence  in  favor  of  the  treatment. 

On  June  12th  and  17th  two  rows  of  cauliflowers  were  set  out 
with  cotton  wrapped  around  them,  the  cotton  being  stuck  down 
into  the  dirt  about  an  inch,  and  above  the  soil  about  three-quarters 
of  an  inch,  as  above  described.  These  two  rows  contained  in  all 
123  plants,  alternating  plants  being  treated  in  both  rows.  In  the 
case  of  these  two  rows  also  there  was  no  evidence  to  be  found,  when 
the  plants  were  pulled  up  and  examined,  in  favor  of  the  treatment. 
On  the  whole  it  must  be  said  that  the  cotton  treatment  was  entirely 
unsatisfactory. 

Treatment  with  Sulphur. 

Two  rows  containing  between  them  185  plants  were  set  out  on 
June  4th  on  the  Station  grounds,  and  were  treated  with  sulphur 
about  the  bases  of  their  stems  on  the  morning  of  June  6th.  The 
alternating  plants  in  these  rows  were  treated,  the  remaining  plants 
being  left  as  checks.  About  half  a  trowelful  of  sulphur  was  used 
for  each  treated  plant.  The  sulphur  remained  in  good  condition, 
unmixed  with  soil,  as  long  as  this  experiment  continued.  It  took 
H  pounds  of  sulphur  for  81  plants,  making  this  treatment  rather 
expensive.  On  July  12th  the  plants  in  these  rows  were  pulled  up 
and  examined  with  results  as  follows  : 

Treated    11  marked,  42  free. 

Check  6  marked,  29  free. 

It  will  be  noticed  that  many  of  the  plants  had  died,  apparently 
ftrough  poor  condition,  or  on  account  of  being  improperly  set, 
^ther  than  on  account  of  the  treatment.  This  experiment  showed 
^evidence  in  favor  of  the  treatment. 
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Misoellaneoiu. 

On  June  9th  a  row  of  cauliflowers  containing  86  plants  was 
out  on  the  Station  grounds,  the  alternating  plants  being  wrap] 
in  waxed  papers  about  their  middle  portions,  their  roots  extend 
below  the  paper,  and  the  tops  of  the  plants  projecting  above  it. 
paper  protruded  about  an  inch  above  the  ground,  and  was  wrap 
tightly  about  the  stalks,  it  having  been  folded  before  it  was  wrapj 
so  that  there  were  three  or  four  thicknesses  of  the  paper  betw 
the  soil  and  the  stalks  of  the  plants.  On  August  25th  the  ph 
were  pulled  up  and  the  roots  examined  and  counted  with  res 

as  follows : 

Treated    6  marked,     1  uninfested. 

Checks    7  marked,     I  uninfested. 

This  gives  no  evidence  in  favor  of  the  treatment.  It  wil 
observed  that  the  majority  of  the  checks  and  treated  plants  died 
some  reason  aside  from  the  treatment. 

On  June  15th  a  row  of  cauliflowers  containing  34  plants 
set  out,  and  all  plants  treated  at  once  with  hellebore  decoction 
formula  given  in  the  Twelfth  Report  of  the  Minnesota  State  E 
mologist,  Page  136).     On  June  22d  these  plants  were  treated  aj 
as  before,  and  also  again  on  July  20th;  the  long  space  of  1 
between  June  22d  and  July  20th  having  been  allowed  to  pass  v 
out   treatment,   because   the  maggots   were   at   this   time  pas: 
apparently  into  the  pupal  or  adult  stages,  and  were  not  active. 
August  26th  the  plants  were  pulled  up,  and  the  roots  examined  ^ 
the  following  results : 

Treated    13  free,  31  marked. 

Checks  2  free,  35  marked. 

(In  another  row,  when  set  out  of  equal  number.) 

This  shows  some  evidence  in  favor  of  the  treatment. 

Carbolic  Acid  Emulsion. 
A  row  of  cauliflowers  containing  58  plants,  set  out  on  June  i 
was  treated  as  soon  as  set  out  with  carbolic  acid  emulsion,  n 
according  to  the  formula  given  in  Smith's  New  Jersey  Bulletin 
200.  On  June  22d  this  emulsion  was  applied  again,  and  on  , 
20th  the  plants  were  treated  a  third  time.  In  this  experiment  a 
the  one  just  described,  there  was  no  treatment  applied  betv 
June  22d  and  July  20th,  because  the  maggots  were  not  active. 
August  26th  the  plants  were  pulled  up  and  the  roots  exami 
with  results  as  follows : 
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Treated,  21  free  from  infestation,  13  marked  by  maggots. 
Checks,  in  another  row,  2  free,  35  marked. 

Another  check  row,  with  an  equal  number  of  plants  when  set 
out,  gave  a  count  of  7  free,  and  31  marked,  which  shows  consid- 
erable evidence  in  favor  of  this  treatment  with  carbolic  acid  emul- 
sion. 

Tobacco  Dust. 

On  June  22d  a  row  containing  37  plants  of  cauliflowers  was 
set  out.  All  the  plants  in  this  row  were  treated  with  tobacco  dust, 
sifted  around  the  stems  as  soon  as  set  out,  and  again  in  a  similar 
way  on  July  13th.  On  August  26th  these  plants  were  pulled  up  and 
examined,  with  results  as  follows : 

Treated   14  free  from  infestation,  2  marked. 

A  check  row  containing  same  number  of  plants  gave  a  count  of 
7  free,  and  31  marked,  showing  much  evidence  in  favor  of  the 
treatment. 

EXPEBmENTS  WITH  THE  CABBAGE  MAGGOT  ON 
BADISHES,  1909. 

The  f  oUowing  experiments  with  the  cabbage  maggot  on  radishes 
indicate  that  hellebore  decoction  is  useful  as  a  deterrent.  (See  p.  55) . 
Also  carbolic  acid  emulsion,  p.  56;  and  not  only  that  the  tobacco 
dust  treatment  is  a  good  preventive,  but  that  tobacco  is  a  fine  fertil- 
iser for  radishes,  p.  57.  Air-slaked  lime  injures  radishes  if  applied 
liberally,  see  p.  57. 

Radishes  were  planted  on  May  31st,  in  plots  on  the  Station 
grounds  as  follows:  Plot  i  contained  16  rows;  plots  2  and  3 
contained  14  rows  each;  plots  4  and  5  contained  15  rows  each. 
Each  row  was  12  feet  in  length.  Plot  4  was  reserved  as  a  check  on 
the  others.  When  the  radishes  beg^n  to  show  above  ground,  on 
June  3d,  those  in  Plot  i  were  treated,  on  June  8th,  with  hellebore 
decoction  (see  Twelfth  Report  of  the  Minnesota  State  Entomologist, 
Page  136,  for  the  formula)  ;  the  radishes  at  this  time  being  one  and 
a  half  inches  high.  Hellebore  decoction  was  applied  with  a  sprink- 
ling can,  without  the  rose,  along  the  rows.  The  ground  around 
the  radishes  was  thoroughly  moistened  with  the  decoction.  This 
plot  was  treated  again  on  June  15th,  a  third  time  on  June  19th,  a 
fourth  time  on  June  24th,  and  a  fifth  time  on  July  3d,  after  sotv\e. 
)f  the  radishes  had  been  puJJed  and  counted. 
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Plot  2  was  treated  with  carbolic  acid  and  lime  on  June  8th,  the 
same  date  that  Plot  i  was  treated.  The  formula  g^ven  in  New 
Jersey  Bulletin  No.  200  was  followed.  This  treatment  was  applied 
several  times  more  on  the  following  dates:  June  15th,  June  19th, 
June  25th,  July  3d,  July  23d ;  the  last  two  applications  being  made 
after  a  part  of  the  radishes  had  been  pulled  and  examined. 

Plot  3  was  treated  with  sulphur  on  June  4th.  The  tallest  of 
the  plants  were  at  this  time  between  i  and  ij6  inches  high.  The 
sulphur  was  sprinkled  very  thickly  along  the  rows,  so  as  to  com- 
pletely surround  the  kises  of  all  the  plants.  It  took  45^4  pounds 
of  sulphur  to  treat  this  plot.  Of  course,  the  expense  of  such  treat- 
ment would  be  out  of  the  question  for  radishes,  but  it  was  hoped 
by  this  application  evidence  might  be  obtained  as  to  the  value  of 
sulphur  as  a  preventive  of  cabbage-maggot  attacks  on  cauliflowers, 
where  a  smaller  amount  of  sulphur  would  be  required  for  the 
returns  expected. 

Plot  5,  on  June  8th.  was  treated  with  an  emulsion  of  carbolic 
acid  and  ivory  soap.  This,  it  will  be  noticed,  was  the  date  of  the 
first  treatment  of  plots  i  and  2.  The  carbolic  acid  emulsion  was 
made  uj)  according  to  the  formula  given  in  X.  J.  Bulletin  200. 
This  plot  was  treated  again  on  June  12th,  a  third  time  on  June  19th. 
a  fourth  time  on  June  24th,  again  on  July  3d  and  July  23d— the 
last  two  times  after  the  first  radishes  had  l)een  pulled  and  examined. 
The  roots  were  pulled  and  examined  in  these  plots  as  we  got  time 
for  the  work,  as  nearly  as  possible  when  they  were  large  enough 
for  table  use  in  numbers,  the  dates  Inking  June  30th,  July  17th  and 
August  2(1.  The  sum  total  of  the  counts  made  on  these  dates  was 
as  follows : 

Plot  1  219  marked,      686  entirely  free. 

Plot  2  138  marked.  1.132  entirely  free. 

Plot  3  557  marked,     597  entirely  free. 

Plot  4  75  marked.      842  entirely  free. 

Plot  5  10 1  marked.  1.122  entirely  free. 

It  will  Iht  seen  that  these  results  are  somewhat  questionable  as 
far  as  the  maggot  is  concerned,  (see  check  row  No.  4)  due,  possibly, 
to  the  fact  that  the  maggots  were  not  very  active  during  the  period 
when  the  radishes  were  in  the  ground. 

Four  plots  of  radishes,  planted  on  June  4th,  each  containing  lO 
rows  9  feet  long,  were  all  contiguous  with  one  another ;  plots  I 
and  J  being  check  plots,  and  2  and  ;V  b^m^  treated  plots. 
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Plots  2  and  4  were  treated  on  June  loth,  when  all  the  plants 
were  about  three-fourths  of  an  inch  high,  with  tobacco  sifted  along 
the  rows  in  considerable  quantity,  so  as  to  surround  the  stems  of 
all  the  plants.  It  took  eight  pounds  of  the  tobacco-dust  to  treat 
each  of  these  plots  in  this  way.  On  June  13th  these  two  plots 
were  again  treated.  On  July  20th  the  radishes,  which  were  of 
table  size,  were  pulled,  their  roots  examined  and  counted.  Since 
the  last  treatment  the  maggots  had  apparently  not  been  active.  The 
untreated  check  plots  were  also  pulled  and  the  roots  examined  and 
counted  on  the  same  date : 

Plot  1 755  entirely  free,  489  marked  by  maggots. 

Plot  2 952  entirely  free,  299  marked  by  maggots. 

Plot  3 1,022  entirely  free,  200  marked  by  maggots. 

Plot  4 1,269  entirely  free,  119  marked  by  maggots. 

This  gives  considerable  evidence  in  favor  of  the  tobacco  treat- 
ment. 

Two  plots  of  radishes  were  planted  on  June  4th.  Plot  i  con- 
tained 14  rows,  each  loj/^  feet  long,  and  plot  2,  15  rows,  each  loyi 
feet  long.  Plot  2  was  used  as  a  check,  and  plot  i  was  treated  on 
June  8th  with  a  uniform  coating  of  air-slaked  lime.  It  was  again 
similarly  treated  on  June  15th.  It  was  found  that  the  treatment 
was  not  going  to  give  any  particular  results  as  regards  keeping  off 
the  maggots,  particularly  because  the  maggots  were  not  very  active 
at  that  time.  On  July  19th  radishes  in  both  plots  were  pulled  up, 
and  those  of  table  size  were  counted.  This  was  to  find  out  what 
effect  the  lime  had  on  the  growth  of  the  radishes.  The  general 
appearance  of  the  plots  seemed  to  plainly  indicate  that  the  lime  was 
detrimental  to  the  radishes.  It  was  found  that  plot  i  (the  treated 
plot)  contained  2,561  radishes  of  table  size,  and  practically  no  small 
radishes  were  left  after  these  were  pulled  and  counted,  while  plot  2 
(the  check  plot)  contained  2,814  radishes  of  table  size,  and  many 
radishes  were  still  left  which  were  too  small  for  the  table,  the 
count  proving  conclusively  that  the  lime  was  detrimental. 

Plots  of  radishes  were  also  treated  with  lime  and  oil  of  cloves, 
and  with  carbolic  acid  emulsion,  and  in  every  case  the  treatment  was 
Here  or  less,  and  in  some  cases,  severely  injurious.  The  radishes 
n  all  the  plots  of  this  season's  experiments  were  Early  Scarlet 
jlobe. 
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On  June  230!  a  radish  plot  was  planted,  containing  eight  1 
each  ioj4  feet  long.  On  July  14th  the  odd,  or  alternating 
in  this  plot  were  treated  with  tobacco-dust,  the  other  rows  bein 
as  checks.  On  August  12th  all  the  radishes  of  table  size  ir 
plot  were  pulled  and  their  roots  examined,  with  the  following 
results:  521  roots  from  the  odd  or  treated  rows;  309  roots 
the  even  or  check  rows — this  showing  the  fertilizing  value  c 
tobacco  radishes.  In  the  case  of  the  treated  radishes,  there 
102  showing  marks  of  maggots,  and  419  without  such  n 
while  of  the  check  plants  there  were  51  showing  maggot  n 
and  258  which  did  not,  which  shows  no  advantage,  from  the 
got  standpoint,  in  the  treatment. 
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MINNESOTA  NUBSEBY  INSPECTION: 

INSPECTION  OF  IMPORTED  EUROPEAN  STOCK. 

1909  and  1910. 

Our  inspection  of  state  nurseries  appears  to  be  on  a  satisfactory 
basis,  at  least  for  the  time  being.  The  state  law.  it  is  true,  is  some- 
what lax ;  but,  at  a  conference  of  some  of  our  leading  nurserymen 
and  the  entomologist,  it  was  not  thought  advisable  to  attempt  any 
change  in  191 1,  in  view  of  the  possibility  of  a  federal  law  in  the 
near  future.  Letters  from  nurserymen  not  in  attendance  at  this 
conference  expressed  practically  the  same  views  as  those  given  at 
the  meeting,  namely,  satisfaction  with  the  present  law  and  the  way 
it  was  administered ;  with  a  feeling  that  no  change  should  be  made 
until  something  decidedly  better  should  be  offered  in  its  place. 

In  1909  nurseries  looked  vigorous  and  thrifty.  The  growth  of 
apples,  shrubs  and  canes  was  generally  very  striking,  the  best  for 
years.  There  was  plenty  of  apple  aphis,  though  damage  from  this 
insect  was  slight.  The  apple  leaf-hopper  was  also  abundant ;  but  the 
trees  were  making  such  a  vigorous  growth,  before  the  hoppers  put 
in  an  appearance,  that  growth  was  not  materially  checked.  Other 
insects  in  evidence  were  the  Poplar  and  Willow  Beetle,  Melasoma 
scripta,  doing  much  damage  in  some  of  the  Southern  nurseries  to 
young  poplars,  but  easily  kept  in  check  by  proper  spraying  with 
arsenate  of  lead ;  the  Plum  Curculio  and  Codling  Moth  in  orchards ; 
the  Eight-spotted  Forester,  the  Leaf-roller  of  the  Basswood,  Pan- 
^ographa  limata,  the  Fall  Web  Worm,  the;  Oyster-shell  Scale,  and 
various  leaf-eating  caterpillars. 

Mr.  Ruggles,  who  did  the  inspection  in  1909,  also  reported  the 
following  diseases  in  orchards  and  nurseries :  Crown  Gall  on  rasp- 
tjcrries,  Anthracnose  on  raspberries,  Leaf  Blight  on  box  elder,  Pear 
Blight  (Fire  Blight),  Scab. 

The  crown  g^U  on  raspberries  was  very  abundant.  He  reported 
'^  as  being  more  abundant  where  plants  had  been  disturbed  than  in 
t^dsnot  so  disturbed,  and  advances  the  theory  (which  is  perfectly 
Possible)  that  the  cutting  away  of  the  young  plants,  \e?iN^s  >wo>\tAs. 


6o  INJURIOUS  INSECTS  OF  I9O9  AND  I9IO. 

where  the  bacteria,  if  present  in  the  soil,  may  enter.  Anthracn 
was  found  in  one  nursery.  Blight  on  box  elder  was  not  bad,  nc 
in  only  one  nursery.  The  same  was  true  of  fire  blight.  Scab ' 
quite  noticeable  wherever  proper  spraying  had  not  been  practi« 
We  append  a  hst  of  the  nurseries  inspected  in  1909: 


Faribault  Nursery,  O.  F.  Brand  ft  Son,  Faribault $3.00 

Farmers'  Seed  Co.,  Faribault 3.00 

Andrews'  Nursery,  Faribault  3.00 

Howard  Lake  ft  Victor  Nurseries,  Howard  Lake 4.50 

Jewell  Nursery,  Lake  City 4.50 

ToUeson  Nursery,  Lake  City 3.00 

Johnson  Nursery,  Lake  City 3.00 

Fred  Cowles.  West  Concord   2.90 

W.  B.  Fryer,  Mantorville   2.90 

F.  E.  Cutting,  Byron   2.90 

C.  H.  Ritter  Berry  Farm,  Plainview 4.50 

North  Star  Plant  Farms,  Cokato 3.25 

Wright  County  Nursery,  Cokato 3.25 

B.  T.  Hoyt.  St.  Paul 1.25 

John  Hawkins.  Rose  Hill  Nursery,  Minneapolis 1.50 

Vine  Grove  Nursery,  Minneapolis 2.60 

J.  W.  Strand,  Taylors  Falls 4.56 

A.  0.  Hawkins.  Deep  Haven  Nursery,  Wayxata 1.50 

Chaa,  Hawkinson.  Wayzata 1.50 

W.  A.  Yahnke,  Pleasant  Valley  Fruit  Farm,  Winona  4.75 

Wm.  Sandrock.  R.  R.  No.  3,  Rushford 4.75 

C.  R.  Snyder.  Preston   4.75 

O.  A.  B.  Howell.  Spring  Valley 4.75 

J.  M.  Lindsay,  Austin  4.25 

C  K.  Woodle.  Austin 4.25 

P.  J.  Regan.  Twin  City  Nursery,  Hopkins 2.50 

I-.  L.  May  ft  Co..  St.  Paul 5.72 

L.  n.  MilK  Mills  Uke  Nursery.  Lake  Crystal $4.85 

L.  S.  Smith,  Mankato  4.85 

Norway  l\)plar  Nursery.  Emil  Sahler,  Waseca 6.35 

\\*m,  rt*ender.  Jr.,  New  rim  4.85 

B.  P.  Chrlst*n«en,  Hutchinson 4.56 

Holm  ft  OXmtk,  St.  Paul 2^ 

W0A|r^  Nursery,  Albert  I-ea   3.00 

AlN^rt  \j^  Nursery.  Albert  Lea 2.00 

Mlnn<^Mta  State  Numery,  Albert  Lea 2.00 

Clinton  I-^IU  Nursery,  Owatonna 4.26 

Mitchell  K^irnery,  Owatonna    S^ 

Ma^rtW^M  Nursert**,  L  U  May  ft  Co 

a  IV  Rtcharant^n  ft  S<wbu  WHiiieba«o 4.00 

IV  C.  Chrl«tM\i»en,  Ffcinuoiit  4.00 

a   n   M^KlMkm,  Fa^TtttMit  4.00 


June 

24 

•* 

24 

•* 

24 

July 

15 

i« 

22 

t« 

22 

•• 

22 

" 

26 

•• 

26 

u 

26 

•• 

27 

" 

15 

•' 

16 

Aug. 

4 

•• 

5 

•• 

7 

" 

7 

" 

9 

•• 

9 

" 

10 

" 

U 

" 

12 

•• 

12 

•• 

n 

" 

13 

•• 

13 

•• 

14 

Aug. 

16 

* 

16 

- 

17 

m 

17 

n 

JO 

•» 

JO 

rt 

20 

" 

20 

" 

20 

" 

20 

" 

20 

n 

to 

»» 

«ft 

fi 

Ml 

" 

H 

INJURIOUS  INSECTS  OF   I9O9  AND   I9IO.  61 


"  24    B.  B.  St.  John,  Fairmont 

"  24    B.  J.  Lewis,  Jackson   

24    L.  Meininger,  Sherburne  

"  25    Kanaranzi  Nurseries,  Adrian  

"  25    C.  E.  Older,  Luverne   

"  25    P.  A.  Ward,  Pipestone  

"  26     Lyon  County  Evergreen  Nursery,  Cottonwood 

"  27     C.  J.  Orton,  Marietta  

"  28    E.  Soholt,  Madison 

"  30    A.  Wilwerding,  Preeport  

"  31     A.  W.  Patten,  Mora  

Sept.   3    C.  H.  Brady,  Deerfleld   

"  14     Northwestern   Nursery,   Lake   City 

"  15    Brackett  Nursery,  Excelsior    

"  15     A.  A.  Bost,  Excelsior   

"  15    Old   Fashioned   Flower   Garden,  Excelsior 

"  15     Lyman's  Nursery,  Excelsior  

"  15    Hennepin  County  Nursery,  Eden  Prairie 

•'  15    J.  A.  Flagstad  ft  Sons,  Sacred  Heart 

"  15    Elliott  ft  Redpath  Nursery,  Crystal  Bay 

$234.74 
This  amount  ($234.74)  was  deposited  with  the  State  Treasurer. 

In  1910  we  deputized  Mr.  F.  J.  Crider,  a  graduate  of  the  Agri- 
cultural College  and  specialist  in  Horticulture  and  Entomology,  to 
flo  the  inspection.  He  was  instructed  to  make  careful  examina- 
tion for  crown  gall  on  raspberry,  and  to  notify  the  nurserymen  that 
where  over  ten  per  cent  of  plants  were  found  infested  a  certificate 
would  be  denied  until  satisfactory  assurance  was  given  the  in- 
spector that  said  plants  had  been  destroyed.  We  were  obliged  to 
refuse  a  certificate  to  a  few  of  the  growers  until  that  had  been  done. 
He  found,  in  addition  to  crown  gall,  some  woolly  aphis,  an  abun- 
dance of  Buflfalo  tree-hopp>ers,  and  various  plant-lice,  twig-borers  on 
box  elders,  the  Striped  Poplar  Beetle,  Oyster-shell  Scale,  Apple 
Leaf-hopper,  Willow  Scale,  Lecanium  Scales,  and  other  insects  of 
^inor  importance.  Inspection  of  nurseries  in  1910  occupied  the 
time  from  June  8th  to  July  30th. 
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NUHaHRTKS  INBPEOTED  AND  CERTIFICATES  OBAHTED 

IN  SEASON  OF  1910. 

Cert 
No. 

May    6  Peter  SiTert.  Canby  $17.50  335 

June    6  Northwestern  Nursery.  Lake  City 2.60  336 

8  B.  T.  Hoyt.  St.  Paul 2.00  337 

8  Rose  Hill  Nursery,  Minneapolis 2.50  338 

10  Vine  GroTe  Nursery,  Minneapolis 2.60  339 

"      10  Holm  k  Olson.  St  Paul 2.60  340 

•  11  L.  L.  May  ik  Co..  St.  Paul 5.80  341 

13  Strand's  Nursery.  Taylors  Falls 5.00  342 

13  Chisago  I^ke  Nursery,  Lindstrom 5.00  343 

14  I>eephaTen  Nursery.  Wayzata 2.50  344 

'*      14  Chas.  Hawkinson.  Wayzata 2.50  345 

15  Hennepin  Co.  Nursery,  Eden  Prairie 3.00  346 

16  Old  Fashioned  Flower  Garden.  Excelsior 1.30  347 

'      15  Bracketts  Nursery,  Excelsior 1.30  348 

16  Elliot  A  Mctcalf,  Crystal  Bay 2.50  349 

17  Howard  Lake  &  Victor  Nurseries 5.50  350 

••      17  Wright  Co.  Nursery,  Cokato 4.50  351 

"      20  A.  Wllwerding.  Freeport   8.00  352 

21  Oslund's  Nursery,  Cambridge 8.00  353 

22  n.  P.  ChrlHtensen,  Hutchinson 5.00  354 

"      23  J.  F'lagstad  &  Son,  Sacred  Heart 6.50  355 

•  24  M.  Soholt,  Madison   6.00  356 

•  24  C.  J.  Orton,  Marietta   6.00  357 

July     1  C.  K.  Older,  Luverne 6.00  358 

2  Kanaranzi  Nurseries.  Adrian  6.00  359 

5  E.  J.  Lewis.  .Tin'kson  5.00  360 

5  P.  C\  (Mirl8tens»'n.  Fairmont  4.50  361 

5  G.   n.  McKisson,  Fairmont   4.60  362 

«  H.  K.  St.  John,  Fairmont 4.55  363 

C  S.  n.  lUihardson  &  Son.  Winnebago 6.00  364 

7  Wedge  Nursery.  Albert  Lea   3.50  365 

7  Albert  Lea  Nursery.  Albert  Lea 2.00  366 

7  Minnesota  State  Nursery,  Albert  Lea 2.00  367 

S  J.  M.  Lindsay.  Austin  6.00  868 

12  G.  A.  n.  Howell.  Spring  Valley 4.75  369 

•  12  C.  E.  Snyder.  Preston   4.75  370 

"      n  Wm.  Sandn>ck.  Rushford    6.75  371 

"      Ui  W.  A.  Ynhnko.  Winona 4.75  372 

15  Tolloson  Nursery.  Ijike  City  4.00  373 

••      15  Johnson  Nursery,  l^ke  City   3.00  374 

"      l^  National  Nursery  Co,  l^ke  City 5.00  375 

"      17  Mr*    Nils  Anderson,  l-ake  City 4.00  37« 

"      17  Jewell  Nursery,  l-ake  City 7.60  f^ 

'     50  C,  P.  Nichol*.  Northfleld 6.50  S*^ 

•  51  J.  P.  Amlr^wa.  Faribault 4.00  J^ 

-     51  O.  r  IVmnd  «  Son.  FarWML^W 5.00  f^ 
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Cert. 
No. 

21  Farmers  Seed  Co.,  Faribault 6.00  381 

22  L.  Z.  Smith,  Mankato 3.00  382 

22  Wm.  Pfaender,  New  Ulm 4.00  383 

25  Emil  Sahler,  Waseca   4.00  384 

25  D.  M.  Mitchell,  Owatonna 4.00  385 

26  Clinton  Falls  Nursery,  Owatonna 6.00  386 

27  C.  H.  Brady,  Medford  4.50  387 

28  W.  B.  Fryer.  Mantorville 3.00  388 

28  F.  B.  Cutting,  Byron 3.50  389 

29  C.  H.  Rltter,  Plalnview   4.0U  390 

30  Fred  Cowles.  West  Concord 3.50  391 

ug.  30  J.  V.  Bailey,  Newport 2.88  392 


$263.73 


lis  amount  ($263.73)  was  deposited  with  the  State  Treasurer 
ceipt  received  for  the  same. 

le  following  nurseries  do  not  receive  inspection  (1910)  : 

m,  Adolph,  Renville.  Mora  Nursery,   Mora. 

Chas.  E.,  Albert  Lea.  Norden  Nursery,  Albert  Lea. 

in,  J.  W.,  Cokato.  John  Osborn,  Dassel. 

n,  J.  A..  Faribault.  Parker,  W.  L.,  Farmington. 

in,  R.  W.,  Plalnview.  Perry,  P.  M.,  Bxcelsior. 

e,  C.  J.,  Lake  City.  Perry,  Frank.  Stillwater. 
State  Nursery,  Albert  Lea.        ^win  City  Nursery,  Hopkins. 

»n,  H.  W.    Le  Roy.  Rochester  Fruit  &  Plant  Nursery, 

Qe,  F.  T.,  Crookston.  o««v,««f^^ 

*    „,       ' ,    „,  Rochester. 

A.  W..  Elk  River.  _.    _           __               „^    ^ 

.     „    ™      ,  ,  St.  James  Nursery,  St.  James. 

A.  B.,  Bxcelsior.  „.    ^          -.   ^.    ^      .   j. 
bounty    Evergreen    Nursery,      Stephens,  J.  M.,  Crookston. 

n^Q^j^  Tanner  &  Seager,  Cannon  Falls, 

en.  Anthony,  Madella.  Taylor,  G.  D.,  Fulda. 

jer,  L.,  Sherburn.  ^aird,  G.  L.,  LeRoy. 
ake  Nursery,  Lake  Crystal.      Windmiller  it  Co.,  Fred,  Mankato. 

,  C,  R.  F.  D.,  Preston.  Woodle,  C.  F.,  Austin. 

e  amount  of  foreign  stock,  from  France,  Holland  and  Bel- 
shipped  into  Minnesota  is  increasing  each  year.  The  amount 
Y  reaching  us  annually  is  surprising.  In  some  instances  seed- 
)f  varieties  very  common  in  Minnesota  are  imported,  on  the 
i  that  it  is  cheaper  to  pay  the  European  price,  transportation 
s  and  duty  than  to  raise  them  here.  For  two  years  the  State 
lologist  of  Minnesota,  as  in  most  other  states,  has  been  depu- 
y  the  Bureau  of  Entomology,  at  Washington,  to  examine  all 
tock.     The  day  any  European  stock  leaves  'tAe^N  XoiV,  ccycv- 
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signed  to  Minnesota,  advice  is  mailed  this  office,  giving  date  of 
shipment,  road  and  consignee.  We  thus  know  what  is  expected, 
and  are  on  the  lookout  for  these  shipments.  If  they  come  through 
in  bond,  to  be  cleared  at  the  Custom  Houses  in  St.  Paul  or  Minrw- 
apolis,  the  federal  officials  at  such  offices  notify  us  (and  they  have 
been  very  courteous  and  helpful  in  this  particular)  of  the  arrival 
of  the  goods;  we  authorize  the  delivery  of  such  stock  after  the  other 
federal  laws  have  been  complied  with,  and  at  the  same  time  notify 
the  consignee,  nurseryman  or  florist,  as  the  case  mav  be,  and  they 
comply  with  our  recjuest  by  telling  us  when  the  goods  are  at  their 
institutions  ready  for  examination.  .As  a  rule  consignees  are  very 
obliging  and  helpful  in  the  matter  of  examination,  domg  all  in  their 
power  to  facilitate  the  work:  realizing  it  is  to  their  advantage  to 
get  rid  of  any  undesirable  luiropcan  pest,  such  as  the  Gypsy  or 
Brown-tail  Moth,  and  certain  diseases  peculiar  to  European  pines, 
currants,  etc. 

The  Simmons*  hill,  too  long  to  be  printed  here,  is  to  come  l»e- 
fore  the  present  Congress.  It  provides  "for  the  introduction  of 
foreign  nursery  stock  by  permit  only,  and  authorizes  the  Secretar)' 
of  Agriculture  to  establish  a  (juarantine  against  the  importation 
and  against  trans|)ortation  in  inter-state  commerce  of  diseased  nur- 
sery stock,  or  nursery  stock  infested  with  injurious  insects:  and 
making  an  a|)|)ropriation  to  carry  the  same  int(.  effect." 

.\    lew    Xew    ^'ork    nurserymen   are   strongly   opposing  Sec.  & 
of  said  bill,  which  rcaiN  as  follows:  I 

"Soo.  8.  That  wluMivvtr  it  shnU  ai)i>f»ar  to  the  Secretary  of  Agrlcultvi.'tt 
that  any  nursery  stork  or  othrr  article  desirlbed  in  section  three  of  t.t^ 
Act  Krown  tn  an  Infostod  lonntry.  district,  dopartment.  or  locaUty  outside 
the  I'nitt'd  States,  arc  boin^  or  arc  about  to  be  imported  into  the  Un^- 
States,  or  tlio  IMstrict  of  Columbia,  and  such  nursery  stock  or  other  art--^ 
is  Inft^stcd  by  any  seriously  injurious  insect  or  disease  which  is  liabl^^= 
iHM'ome  vstablishtMl  in  tht>  Initcd  States,  he  shaU  have  authority  to  quaraiH 
HKaiUHt  such  lniportatloii«i  from  siiid  country,  district,  department,  or  lo 
nnd  prevent  the  s^une  until  such  time  as  it  may  appear  to  him  that  any  ^-  " 
insect  or  disease  has  been  exterminated  or  is  under  adequate  control  1^^  ^ 
he  may  withdraw  the  quarantine." 

The  !m1K  with  Sec.  S  reiainovL  is  Unng  pnsheil  by  the  Bureai^  ^^ 
FfKomoh^y  at  \\'ashii\glou.  ;\\h\  \s  ^\\vvot\«v\  \w  uV  original  f<^'^^ 
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by  the  unanimous  vote  of  the  American  Association  of  Economic 
Entomologists.* 

From  December  i,  1909  to  December  i,  1910,  we  examined 
376  cases  of  European  plants  imported  into  Minnesota ;  and  of  that 
number,  130  cases  reached  the  state  between  July  ist  and  December 
1st,  1910,  showing  the  heaviest  shipments  to  be  in  the  spring. 
These  130  cases  contained  11,080  plants,  represented  by  9,200 
Azaleas,  200  hydrangeas,  75  rhododendrons,  662  palms,  570 
syringas  (lilacs),  and  enough  other  miscellaneous  material  to  total 
the  above  figures. 

We  take  this  opportunity  to  express  our  appreciation  of  the 
courteous  help  received  from  the  officers  of  the  United  States  Cus- 
toms of  the  Twin  Cities,  in  connection  with  our  examination  of 
imported  stock,  and  the  almost  universal  politeness  of  our  nursery- 
men and  florists,  who  have  extended  much  needed  help  in  these 
examinations. 

Abstract   of  Minnesota  Horticultural   Inspection   Law. 

We  receive  many  inquiries  regarding  our  nursery  inspection 
law.  The  following  points  answer  these  questions,  and  practically 
represent  an  abstract  of  the  law. 

1.  Inspection  is  not  obligatory.  Asked  for  by  nurserymen  in 
order  to  comply  with  the  laws  of  states  to  which  shipments  are 
made. 

2.  The  State  Entomologist,  however,  has  the  legal  authority 
to  enter  any  grounds,  public  or  private,  where  he  has  reason  to  be- 
lieve that  injurious  insects  or  dangerous  and  contagious  plant  di- 
seases exist,  and  if  such  pests  are  found  there  he  may  establish 
quarantine  regulations  or  prescribe  .treatment  of  infested  stock,  or 
both,  owner  to  pay  costs. 

3.  Nursery  stock  entering  Minnesota  must  be  accompanied  by 
^  certificate  of  inspection  on  every  package,  signed  by  the  proper 

*A8  we  go  to  press  we  learn  that  the  Simmons  bill  has  been  killed  for 
this  session,  through  the  active  opposition  of  a  few  New  York  State  nursery- 
men, led  by  Mr.  Pitkin.  It  Is  a  noteworthy  fact  that  the  nurserymen  of  the 
Wuntry  at  large  are  in  favor  of  the  provisions  of  the  Simmons  bill;  but  in 
We  of  this,  the  opposition  of  a  few  prominent  importers,  referred  to  above 
■^an  opposition  representing  the  private  interests  of  a  few  individuals — has 
^n  sufficient  to  delay  action,  a  delay  which  we  believe  is  only  tem^ovcwT^. 
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official  in  the  state  whence  stock  was  shipped.  Carrying  companies 
transporting  stock  into  Minnesota  not  so  labeled  are  liable.  Such 
certificate  is  generally  honored  by  the  Minnesota  entomologist,  but 
he  has  the  right  to  demand  that  such  shipment  be  inspected  if  he 
deems  it  necessary. 

4.  The  State  Entomologist  has  the  right  to  revoke  a  certificate 
issued  by  him  to  a  nurser>'man  when  in  the  opinion  of  the  ento- 
mologist there  is  just  cause  for  so  doing. 

5.  It  will  be  seen  from  the  reading  of  the  above  that  stock 
imported  from  Kurope  into  Minnesota  comes  under  the  provisions 
of  the  state  act. 


CERTIFtCU  D£ 


VlVilft 


E  PtPlNIERES 


^PfPUBLtQUL     f  I      sJ^^rSE 
l>^|i«rifBrgt  ^i  I 


CHAJRE  D^PtRTEIERTUE  D'&GSIC 


OU   CALVADOS 


i:. 


\)f>  t^t.->  ru  H"  I T*"  f*j*  Tilt  1 1[ 

...  !'?»  1 

1  .in  wi 


1-  IS*  mK 


HKLTCsaH 


Fiis  K  ^t  I-'ho  SHU  :.>  of  ot*rtu\oate  on  package  of 
Krt^tuh  j«toxK.  wJnM,  m  we  founti  nost  of  Brown-tailed 
Moth 
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SAN  JOSE   SCALE   POSSIBILITIES  IN  MINNESOTA. 


IMPORTANT  TO  NURSERYMEN  AND  ORCHARDISTS. 

The  San  Jose  Scale,  the  most  injurious  insect  to  the  fruit-raising 
interests  in  the  United  States,  has  been  found  in  several  localities  in 
Wisconsin.  In  South  Dakota  this  scale  is  known  to  have  survived 
two  ivinters,  after  which  the  stock  affected  was  destroyed.  In  Min- 
nesota we  have  experimentally  carried  it  through  two  zinnters. 

From  the  facts  above  stated  it  would  appear  that  Minnesota  fruit 
growers  have  reason  to  expect  this  pest  sooner  or  later,  and  that  it 
is  unsafe  for  them,  relying  upon  our  cold  winters,  to  congratulate 
themselves,  on  permanent  immunity  in  this  direction.  In  fact 
though  it  has  never  been  reported  to  us,  we  have  no  doubt  it  could  be 
found  today  in  some  of  the  older  orchards  of  the  state. 

This  scale,  Aspidiotus  perniciosus  Comst.,  was  brought  to  this 
country  originally  probably  from  China,  over  twenty  years  ago,  and 
is  now  well  distributed  over  the  principal  fruit  producing  sections  in 
the  United  States.  Not  only  do  fruit  trees  and  vines  suffer,  but  al- 
inost  all  deciduous,  ornamental  shrubs  and  shade  trees,  as  well  as 
small  fruits,  and  no  insect  has  been  the  subject  of  so  much  and  so 
strict  legislation. 

To  the  naked  eye,  the  insect,  when  in  numbers  on  the  bark,  is  of 
J  general  grayish  or  black  color.  On  badly  infested  trees  it  may 
completely  cover  the  bark.  Its  presence  on  fruit  causes  a  discolora- 
tion (a  reddish  mark  about  the  scale),  and  when  on  the  bark  this  red 
color  can  be  observed  below  the  surface  in  the  cambium  laver,  if  one 
removes  the  outer  bark  with  a  pen  knife.  In  very  bad  cases  the 
insects  impart  a  greasy  feeling  to  the  bark  which  it  covers. 

The  use  of  a  magnifying-glass  brings  out  certain  features  not 
visible  to  the  naked  eye.  If  the  scale  is  thus  enlarged  ten  or  fifteen 
times,  one  sees  that  it  is  for  the  most  part  round,  slightly  raised 
above  the  bark  and  that  the  center  (approximately)  is  occupied  h^  ^ 
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tiny  nipple-like  elevation.  This  scaly  covering,  it  must  be  under- 
stood, is  simply  an  armor  for  the  insect,  which  lives  beneath,  it  being 
secreted  by  the  insect.  While  the  female  scale  is  round,  the  male 
scale  is  generally  somewhat  oval.  Under  this  armor,  if  we  raise  it 
carefully  with  a  pen-knife,  we  find  the  yellowish  insect  with  its  long 
beak,  with  which  it  is  enabled  to  reach  and  pierce  the  bark,  even 
though  it  may  be  separated  from  the  latter  by  one  or  more  layers  of 
its  fellows. 

Its  Life  History. 

The  young  are  born  alive  in  the  spring  or  summer,  under  the 
scale  of  the  female,  and  crawl  about  for  a  few  hours,  after  which 
they  insert  their  beaks  into  the  bark,  and  then,  or  even  before,  begin 
to  secrete  the  waxy  covering  which  we  are  wont  to  call  the  scale. 
It  is  during  these  few  hours  of  active  larval  life  that  the  young  scales 
can  and  do  migrate — one  means  of  causing  the  pest  each  year  to 
become  more  widespread.  This  migration  may  be  active,  to  other 
limbs  of  the  same  tree,  or  to  other  trees  whose  branches  interlace 
with  the  home  tree,  albeit  they  frequently  settle  close  to  the  mother 
scale ;  or  it  may  be  passive,  in  that  the  young  larvae  are  carried  to 
other  trees  on  the  feet  of  birds,  on  the  bodies  of  other  insects,  or  pos- 
sibly, to  some  extend,  by  the  wind.  Importation  on  infested  nursery 
stock  or  scions  (and  this  is  the  great  danger  in  Minnesota)  maybe, 
and  is  frequently  the  cause  of  spreading  this  pest  to  a  distance,  and 
infested  fruit  has  been,  in  the  past,  a  very  serious  menace  in  districts 
to  which  it  has  been  shipped. 

The  producing-period  of  the  female  is  said  to  last  for  about  six 
weeks,  after  which  she  dies.  She  begins  to  bring  forth  young  when 
she  is  thirty  days  old,  and  under  favorable  climatic  conditions  may 
rear  three  broods  or  more.  Both  male  and  female,  as  well  as  the 
young,  pass  through  the  winter  in  the  armored  condition,  as  shown 
by  our  illustrations. 

The   Iffimiesota  Experiment. 

A  few  years  ago  at  the  request  of  a  member  of  the  Horticultural 
Society,  we  secured  cuttings  of  fruit  trees,  loaded  with  this  scale 
from  an  infested  state,  and  placed  the  same  in  securely-locked  cheese- 
cloth cages,  tying  the  infested  scions  to  a  healthy  apple  and  pluni 
tree  in  each  case.     The  young  spread  from  the  scions  to  the  trees. 
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perture  was  allowed  during  the  spring  and  summer,  on  any 

)f  these  cages,  or  at  the  lower  edges.     They  were  kept  under 

md  key,  and  no  one  but  the  writer  had  access  to  the  trees 

1.     In  this  connection  it  must  be  remembered  that  the  young 

becomes  fixed  a  few  hours  after  birth.     It  is,  therefore,  only 

f  this  very  short  period  that  the  danger  of  spreading  the  pest 

in  the  young  stage.     During  the  remainder  of  the  year  the 

are  securely  fastened  to  the  tree.    In  the  winter  we  have  torn 

usiin  from  the  top  of  the  cage,  thus  exposing  the  insects  to  all 

r  weather  conditions.     In  both  cages  the  scales  survived  the 

r  of  1907-1908,  and  were  so  thrifty  in  the  spring  that  they  were 

ently  the  cause  of  the  death  of  the  trees  in  one  cage.  The  scales 

cage  naturally  died  after  their  food  supply  was  cut  off  by  the 

of  the  host-plants.     The  scales  in  the  other  cage  went  into 

r  (1908-1909)  in  fairly  good  condition,  but  were  found  to  be 

in  the  summer  of  1909,  as  were  also  the  trees. 

Suggestions  as  to  Preventive  Measures  and  Methods. 

owever  faithful  inspectors  in  scale-infested  states  may  be,  it  is 
itly  quite  impossible  to  completely  prevent  the  exportation  of 
scale  insect.  Minnesota  nurserymen,  orchardists  and  buyers 
lamentals  from  any  states  south  of  us  (as  well  as  southeast  and 
west)  should  look  upon  all  such  importations  with  suspicion, 
-ding  to  our  present  inspection  law  we  are  obliged  to  honor 
icates  issued  by  inspectors  from  other  states  who,  as  intimated 
I,  cannot  completely  eradicate  the  scale,  however  conscientious 
may  be.  For  that  reason  we  believe  it  would  be  wise  for  our 
ns,  as  a  means  of  self-protection,  to  ask  those  from  whom  they 
urchasing  stock  to  have  their  order  fumigated  before  shipping, 
request  on  the  part  of  purchasers  is  quite  common.  In  case  this 
.  done,  a  careful  examination  of  the  stock  should  be  made  upon 
rival  and  in  case  scale  is  found,  or  even  if  one  does  not  find  it, 
fation  should  be  resorted  to.  We  are  glad  to  note  that  this  has 
iy  been  done  in  the  case  of  scions,  by  one  of  our  progressive 
rymen.  Not  that  the  scale  was  found  upon  scions  received  by 
but  it  was  regarded  as  a  good  precautionary  measure. 

ince  the  dipping  of  trees  is  now  looked  upon  as  dangerous, 
l^ation  with  hydrocyanic  acid  gas  is  regarded  as  by  far  the  best 
xl.  The  process  is  as  follows :  A  house  or  box  should  be  con- 
ed, containing  a  known  number  of  cubic  ieel  (^\oo  evJov^  \^^V^ 
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or  some  multiple  of  that  number,  is  a  good  size).  This  is  necessary 
in  order  to  compute  the  amount  of  chemicals.  A  means  of  top  ven- 
tilating from  the  outside  should  not  be  omitted.  A  false  floor,  if  a 
house  is  used,  or  a  false  bottom,  if  a  box  is  made,  lattice-like  in  each 
case,  should  be  so  placed  that  the  trees  or  scions  can  be  placed 
thereon,  an  earthen  crock  or  crockery  bowl  to  hold  the  chemicals 
being  placed  beneath.  Hydrocyanic  acid  gas  is  lighter  than  the 
atmosphere,  and  the  reason  for  placing  it  below  is  to  allow  the  fumes 
to  ascend  through  the  stock.  Purchase  the  best  of  chemicals.  The 
cyanide  of  potash  should  be  98  per  cent  purity,  practically  chemically 
pure,  and  the  sulphuric  acid  should  have  a  specific  g^vity  of  1.83. 
Do  not  use  cheap  chemicals,  and  insist  upon  getting  what  you  ask 
for.  Wholesale  houses  in  St.  Paul  can  supply  the  proper  materials. 
Cyanide  costs  about  25c  per  lb.,  sulphuric  acid  from  ic  to  2c  per  lb. 

If  scions  or  roses  or  two-year-old  apple  or  plum  stock  are  to  be 
fumigated,  use  the  following  proportions :  Potassium  cyanide,  Yz  oz,; 
sulphuric  acid,  i  ?  j  ozs.,  and  water  3  ozs.  for  every  100  cubic  feet  of 
encUv^eil  sj^ce.  Place  the  water  in  receptacle  above  referred  ^0 
(nevt^r  use  a  metal  dish),  add  the  acid,  and  then  drop  in  the  cyanide, 
imuHHliatelv  closing  up  the  house  or  box.  Allow  it  to  remain  closed 
for  forty  nunutes,  then  open  ventilator  and  air  for  15  minutes  before 
t»kin^v:  v>ut  stvx^k.  Sot  <>nl\  is  cyoniJe  of  potash  of  itself  very 
Pi*is\*Hi.^H^<,  .^*il  th^  abcxY  ^as  is  Jtra<i[y  if  breathed.  Hence  the  need 
\>f  <i\vtr^m^^  car^"  in  haH<:lin^  th<*  cyxtnide,  and  in  making  the  gas- 
The  tv^ntier  shv^uKl  be  kept  in  an  airtight  receptacle  plainly  labeled 
'^IX^ISOW'  anvl  out  of  the  reach  or  children :  and  one  should  alwavs 
Nfar  in  ininv!  that  when  this  cyuriide  o.Ht!e:>  in  contact  with  the  acid, 
a  vltsAvHv  ^as  is  ittunev!iatety  ^ven  off.  one  srood  whiff  of  which 
nu^ht  be  fatal. 

It  i:^  Nr:sC  that  a*t  stock  be  cry.  or  practxally  so.  when  fumigated. 
IV  TK^  tutni^cate  d^vk  which  for  any  reason  is  dripping  wet. 

It  it>  tv.>  be  Hv>pe\i  that  -c  •'-^ay  S?  <i.>rTe  time  before  ilinncso*^ 
i,Hchar^hjjii:s  have  :c  >^rav  for  :'te  Sort  Jcr^e  Scale,  bat  since  there  ^ 
a  wa^h  or  $pray  which  ?:>  rno^c  cf^fecrive.  :n>c  ontyr  for  die  San  Jo^ 
Sc%Ie.  l>u^  iw  all  ocher:js  we  j^ve  :c  Iterewtch.  It  is  known  as  the 
Bc^levi  Lime  Suiv^^ur  Wasli.  junl  -t  -s  ^>  *?e  useit  <m[y  zsik^n  the  tree^ 
imt  Jopmtmi^    Make  iv^  pouf!vls^  of  pew-iere^f  ^ulpbur  ( fowers  of  sol* 
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phur)  into  a  thick  paste  with  water.  Pour  this  into  five  gallons  of 
hot  water,  in  which  twenty-one  pounds  of  quick  lime  has  been  slaked. 
Boil  with  frequent  stirring,  for  forty-five  minutes,  and  add  enough 
water  to  make  fifty  gallons.  This  amount  could  be  reduced  by  reduc- 
ing the  proportions.  Iron  kettles  may  be  used  for  boiling.  The  re- 
sulting mixture  should  be  orange  or  yellow  in  color.  Sometimes 
steam  is  used  for  boiling,  and  barrels  are  the  containers.  There  is  a 
method  of  making  this  wash  without  boiling,  which,  however,  results 
in  a  less  effective  compound.  It  is  made  as  follows :  To  about  ten 
gallons  of  water  in  a  barrel  add  20  pounds  of  quick-lime,  15  pounds 
of  sulphur  and  ten  pounds  of  washing  soda ;  stir  frequently  for  half 
an  hour,  and  add  water  to  make  fifty  gallons.  Both  of  these  washes 
have  caustic  properties,  and  one  should  avoid  allowing  them  to  come 
in  contact  with  the  skin.  Further,  they  act  upon  copper  very  quickly, 
and  therefore,  should  never  be  placed  in  any  receptacle  made  of  that 
metal. 

In  spraying  it  is  best  to  use  a  nozzle  which  produces  a  fine  mist, 
The  Vermorel  or  Mistry  nozzles  are  both  good  for  this  purpose.  A 
summer  spray  of  lime-sulphur  representing  a  much-diluted  solution, 
1-30,  or  1-40,  is  being  used  with  great  success  as  a  fungicide;  and, 
in  most  respects,  is  far  superior  to  the  Bordeaux  Mixture.  When 
tour  pounds  of  Arsenate  of  Lead  is  added  to  100  gallons  of  this 
dilute  form,  it  makes  a  very  good  combined  fungicide  and  insecticide. 
See  in  this  connection  the  article  on  Spraying  on  page  143  of  this 
report. 
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THE    DANGER    OF   INTBODUOINO   THE    OTPSY   AND 
BROWNTAIL  MOTHS  INTO  MINNESOTA. 


A  Warning  to  Florists,  Nurserymen  and  all  Importers  of 
Stock  from  France  or  Holland. 

The  (latif^cr  of  introducing  these  two  European  pests  into  Min- 
nesota shouhl  not  be  regarded  too  lightly,  and  all  parties  importing 
stock  should  fool  the  necessity  of  aflfording  the  inspector  every 
pt)ssil)lc  chance  to  see  that  no  nest  of  Brown-Tail  moth,  or  eggsol 
(tvpsy  moth  are  on  the  shrubs,  plants,  trees  or  vines  purchased 
abroad.  Not  only  would  the  florists'  trade  suffer,  but  all  hortictil- 
Unal  interests  in  this  state  would  receive  a  serious  setback  if,  througt 
the  incHtVorettce  or  neglect  of  an  importer,  either  one  or  both  of  thes< 
pestN  shottld  obtain  a  footlioUl  here. 

We  aie  pleased  to  say  that,  with  a  few  exceptions,  all  importer: 
appeal  willing,  not  only  to  rein^ri  the  arrival  of  stock  from  abroac 
but  to  assist  the  ins|HVtor  in  every  way  possible.  But  it  is  well  tc 
lenuMubei  that  it  woiiKl  only  rcipiire  one  case  of  neglect,  possibly,  tc 
di>tnb\tte  these  )H>ts  o\er  ilie  entire  state  and  neighboring  states. 

The  State  l''ntiMnoli\»^ist.  who  is  also  State  Nursery  Inspector. 
ha^  beet\  depnii.etl  b\  the  IVjunment  of  Agricuhure  at  Washington 
to  e\an\n\e  all  im)VMteil  Mivk  coming  into  Minnesota.  Every  box 
oi  nt^)>t>Ued  Mock  consigned  to  a  shipping  company  at  New  York, 
,nul  tIevtnuNi  uw  |\;\Mies  in  this  state,  is  reported  to  him  from  Wash- 
n^^ion  1  ;\toi,  lie  ixwwes  notia^  from  the  coUeaors  of  customs  it» 
St  Vm\\  and  MmneapiNliN  01  >noh  oonsigiiments  as  pass  through  their 
hv^nd*^.  anti  n\nne.;uueK  coninMinicaTcs  with  the  consignee. 

I  he  procncc  ot  a  loi-ei^ii  oenificate  of  inspection  upon  these 
bo\4^  i>  no  jjn^uitutv  thai  the  suvk  is  clean.  Particularly  is  this 
\\\\^^  ot  luuuv,  wluiv  i!ir  I'.wixvnon.  np  to  recent  date,  has  been 
,i)m»^''l   f,i\vuMl       The  lit^nch  i^w-emTneTit  has  promised  to  better 
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these  conditions.  Inspection  in  Holland,  on  the  other  hand,  under 
the  direction  of  Prof.  J.  Ritzema  Bos,  appears  to  be  very  rigid, 
which  may  account  for  the  fact  that  up  to  date  we  have  found  no  in- 
dication of  the  presence  of  the  Gypsy  moth  or  Brown-Tail  moth  on 
stock  imported  into  Minnesota,  such  stock  coming  almost  entirely 
from  Holland.  At  the  same  time  even  the  Holland  certificates  have 
not  been  found  infallible,  and  Dutch  stock,  as  well  as  French,  should 
be  carefully  examined  upon  its  arrival.  It  may  be  well  to  add,  how- 
ever, that  in  many  states,  both  eggs  of  the  Gipsy  moth  and  winter 
webs  of  Brown-Tail  have  been  found  in  French  importations  this 
season.  As  illustrating  certain  dangerous  conditions  existing  in 
France,  we  quote  from  a  report  of  the  chief  of  the  U.  S.  Bureau  of 
Entomology,  Dr.  Howard,  upon  a  recent  visit  to  that  country. 

"Nursery  stock  for  export  is,  in  many  cases,  grown  in  the  vicinity  of 
hedges  and  trees  infested  by  Brown-Tail  moths,  by  the  Gypsy  moth,  and  by 
other  injurious  insects  as  yet  not  introduced  into  the  United  States,  and  down 
to  the  present  time  there  seem  to  have  been  no  special  precautions  taken  by 
nurserjrmen  to  prevent  infestation  of  their  nursery  stock  by  injurious  insects. 
It  seems  reasonably  sure  that  the  infested  nursery  stock  imported  last  winter 
into  the  United  States  came  from  some  regions  as  have  just  been  described. 
In  the  late  June  and  July  flight  of  the  adult  Brown-Tail  moths  coming  from 
hedges  or  woods  adjoining  nursery  plantations  many  of  these  moths  must 
have  laid  eggs  upon  the  young  nursery  stock  in  the  vicinity.  These  eggs 
hatched  in  August,  the  very  small  young  larvae  fed  somewhat  upon  the 
leaves,  webbed  up  into  their  characteristic  winter  nests,  and  were  sent  with 
the  seedlings  to  America.  The  nests  are  noticeable,  and  only  extreme  care- 
l*?88nes8,  indifference,  or  ignorance  on  the  part  of  the  French  exporters  could 
have  allowed  them  to  be  packed  without  removal." 

We  have  found,  in  the  course  of  an  examination  of  imported 
stock,  one  nest  of  young  Brown  Tail  moths,  which  was  promptly 
taken  care  of.     We  do  not  believe  that  anything  in  the  way  of  a 
European  insect  pest  has  slipped  by  us  in  our  inspection  of  some- 
thing over  two  hundred  boxes  in  1908  and  1909.     If  any  specimens 
of  Brown  Tail  moths  or  eggs  of  Gipsy  moth  have  been  introduced 
here,  it  is  because  of  the  thoughtlessness  of  some  importer,  who  may 
have  unpacked  and  distributed  his  stock  without  notifying  us.    There 
are  doubtless  but  few  cases  of  this  kind,  and  it  is  probable  that  all 
florists,  nurserymen,  and  other  importers  prefer  to  go  to  the  slight 
inconvenience  of  notifying  the  State  Inspector,  and  having  him  go 
over  the  stock  at  time  of  unpacking,  rather  than  having  a  federal  law 
created  which  would  oblige  shipments  to  be  unpacked  and  examined 
at  port  of  entry,  occasioning,  frequently,  delay  and  loss.    Let  me  then 
urge  once  more  upon  all  importers  of  foreign  nvwsery  slook,  \.\^^'5»  c^t 
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ornamentals,  in  the  interest  of  keeping  the  state  free  from  thtse 
pests,  and  in  the  interest  of  good  horticulture  and  floriculture,  and 
for  the  sake  of  business  prosperity,  to  notify  the  inspector  at  St 
Anthony  Park  of  the  arrival  of  and  time  of  unpacking  of  consign- 
ments from  Europe. 

To  familiarize  importers  with  the  appearance  of  these  two  d^ 
structive  pests  in  their  various  stages  we  append  pictures  of  both  of 
these  insects  in  their  various  stages.  We  are  indebted  to  Prof.  E.  D. 
Sanderson  of  the  Xew  Hampshire  Experiment  Station  for  the  use 
of  these  cuts,  and  his  courtesy  is  gratefully  acknowledged. 

Oypsy  Moth. 


Egg  cluster;  generally  on 
bark  of  tree.  Light  yellowish. 
From  August  to  May.  Egg 
masses  should  be  soaked  with 
creosote  in  fall,  winter  or  early 
spring. 

Caterpillar:  Dark  color: 
double  row  of  ten  blue  spots  on 
back  anteriorly,  posteriorly 
twelve  red  spots. 


FlpT.    18. 


^iK.    19. 


%     » 


-N^.. 


h- 


Gypsy  Moth,  female: 
Moth  whitish;  wings  i^' 
perfectly  streaked  with 
black  or  blackish;  spread 
of  wings  about  two  inches- 
Does  not  fly. 


Fig.    20. 

Winter  passed  in  egg  stage.     In  this  condition  (Fig.  18)  they 
are  introduced  into  the  United  States. 
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BrowiuTail  Moth. 


Fifir.  21. 


Egg  cluster  on  under  side  of 
leaf;  dark  yellow  or  brown; 
found  in  July. 


Fiff.  22. 


Caterpillar:  Yellowish  or  orange. 
Row  or  white  spots  or  markings  along 
each  side  of  body,  middle  line  of 
back;  posteriorly  two  bright,  red  spots. 


Brown-tail  Moth,  female:  Pure  white, 
tip  of  abdomen  brown.  A  strong  flier, 
and  attracted  to  lights. 


Fifir.   23. 


Flgr.   24. 


Winter  nest:  Small  caterpil- 
lars in  mass  of  leaves  and  silk  at 
ends  of  twigs,  from  which  they 
emerge  in  the  spring. 


This  is  the  stage  (see  Fig.  24)  in  which  they  reach  Min- 
nesota and  other  states  on  nursery  stock  and  ornamentals,  and  is 
what  the  nurserymen  and  florists  should  look  for,  and  what  the 
inspector  looks  for  at  time  of  unpacking  stock.  THESE  NEISTS 
SHOULD  BE  CUT  OFF  AND  BURNED  IMMEDIATELY.  IF 
LEFT  ANY  LENGTH  OF  TIME  IN  STOREROOM  WHERE 
IT  IS  MODERATELY  WARM  THE  CATERPILLARS 
MIGHT  CRAWL  OUT  AND  IN  THAT  WAY  BE  OVER- 
LOOKED. 


I  lie  utue  My   inai  Kills  7S,000  American  Babies  a  Year  I 

A  fly  is  a  very  little  thing. 

But  one  fly  has  in  a  season  5.184,663,552.000.000.000 
Lescendants. 

It  is  bred  in  filth.  It  carries  filth  and  germs  into  homes 
md  deposits  filth  and  disease  germs  upon  the  lips  and  bodies 
»f  babies  and  adults. 

5,000  babies  die  every  year  in  New  York  City  from  germs 
carried  by  flies. 

75,000  babies  die  every  year  in  the  United  States  from 
lie  same  cause! 

Ill  every  generation  170,000.000  years  of  life — the  equiva- 
ent  of  4,000,000  lives  of  average  length — ^are  lost  through 
,he  fly  nuisance! 

Over  twenty  billion  dollars  is  spent  every  year  for  fly  screens 
md  other  means  of  protection  against  the  insect. — American 
Examiner. 


^oth. 


It  is  the  intention  of  this  division  of  the  Experiment  Station  to 
issue  circulars  of  information  regarding  our  household  pests— flies 
fleas,  clothes  moths,  cockroaches,  etc.  These  circulars  can  be 
obtained  free  of  charge  by  writing  the  Entomologist  at  the  Experi- 
ment Station.    The  present   circular  is  the  first  of  the  series. 


The  House  Ply  or  '* Typhoid  Ply." 

The  name  "Typhoid  My"  has  been  proposed  for  our  common 
house  fly  because,  althoufi^h  a  large  percentage  of  typhoid  comes 
from  our  water  supply,  this  insect,  by  carrying  germs  of  typhoid 
and  depositing  the  same  on  or  in  food,  has  been  proved  to  be  an 


yifz.  1M>.  Tlio  floiisp  Kly  t»r  Typlmid  Fly.  a.  n<lnlt  niiilo :  h.  prnhosdH  nnd  nnlr» 
of  saiiip;  <.  torminjil  Joints  of  antcni'Hi' :  tl.  hoiu\  of  ft-ninli*:  r,  puparltim  :  f,  anterior 
sfitiHclo.  nil  tniich  I'niar^od.     AfttT  Uowavrt.  V.wv.  V.\\\..  V^v'v\.  AKrlciilruro. 
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:ans  of  spreading  this  disease.  It  is  claimed  that  there 
is  country  annually  over  200,000  cases  of  typhoid,  about 
h  of  these  cases  resulting  fatally. 

Not  only  is  this  insect 
a  menace  to  children  and 
adults  in  this  connection, 
but  is  also  a  disseminator 
of  various  other  deadly 
diseases,  such  as  cholera 
(the  cholera  germ  as  well 
as  the  typhoid  germ  hav- 
ing been  found  in  fly- 
specks),  tuberculosis  and 
numerous  other  danger- 
ous maladies.  This  filthy 
insect,  then,  is  now  known 
to  be  a  serious  menace  to 
the  health  of  human 
beings,  and  an  active  cam- 
paign has  been  inaugu- 
rated against  it.  The 
special  danger  of  its  pres- 
ence in  a  house  lies  in  the 

Errs  of  House  Fly  much  enlarged,     f^p*.     f-Uof     ;«     aHHitinn     fn 
L-alf.    North    Carolina    Dopt.    of    Agri-     ^^^^     ''"^^     *"     aaailion     CO 

the  germs  being  able  to 
pass  through  the  aliment- 
and  still  retain  their  vitality,  it  can  carry  upon  its  feet  and 
hairs  of  its  body  thousands  of  germs  which,  introduced  into 
inal  tract  of  man,  may  cause  typhoid  and  other  intestinal 
as  well  as  consumption,  and  further  be  a  cause  of  inocu- 
►unds  or  abrasions  upon  the  skin.  It  will  therefore,  be  seen 
lOuse  fly  may  be  the  means  of  transporting  disease  quite  a 
and  may  possibly  be  the  cause  of  an  epidemic  suddenly  ap- 
n  a  locality  for  which  no  reason  can  be  assigned. 

following  quotation   from  a  leading  entomologist,   while 
ant,  is  certainly  suggestive,  and  deserves  a  place  in  any 
the  house  fly. 

e  course  of  a  few  moments  a  single  fly  might  crawl  over  excre- 

from  a  glass  of  milk  or  water,  and  merrily  chase  across  a  dish  of 

itatoes  and  other  human  food.    It  may  visit  a  dead  and  decaying 

sport  about  the  mouth  of  a  reeking  sewer,  and  In  Ui^  li^i-X.  ^^ 
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minutes  sit  upon  the  edge  of  a  glass  of  jelly  or  alight  tn  the  sugar  howL  It 
may  visit  the  body  of  an  animal  that  has  died  of  anthrax,  and  a  little  liter 
brush  across  a  lacerated  hand  or  cheek." 


'••tVif^^ 


FIgr.  28.     Larva    or    maprsrot    of    Houso    Fly. 
natural  size  an<1  enlarg^cd.     After  Metcalf. 


Bread,    pastry,    candy, 
fruit    or    vegetables  ex- 
posed   for    sale    without 
being  covered,  are  subject 
to    visits   of    flies,   which 
may     previously     have 
crawled  over  the  filth  ot 
the    street    or    sewer  or 
privy.    An  abundance  of  intestinal  diseases  is  contemporaneous  with 
the  greatest  abundance  of  the  house  fly,  that  is,  during  the  hottest 
period  of  mid-summer,  showing  a  connection  between  these  two. 
As  many  as  one  hundred  thousand  bacteria,  which  came  from  mat- 
ter voided  from  the  intestine,  have  been  found  to  be  present  on  one 
fly.    In  our  late  w^ar  with  Spain  it  was  declared  on  reliable  authority, 
and  from  actual  data,  that  while  we  lost  only  two  hundred  and  fifty 
men,   practically,   by   bullets,   we   lost   five  thousand   through  the 
agency  of  house  flies.     This  refers  to  criminal  negligence  in  con- 
nection with  the  hospitals;    the  trenches  containing  the  excrement 
of  typhoid  patients  not  being  covered,  and  the  flies,  after  crawling 
over  this  germ-laden  matter,  flying  to  the  mess-tables  of  our  soldiers, 
and  polluting  the  food  thereon. 

^^  The    house    fly    passes    the    winter  in 

some  snug  retreat,  either  as  a  perfect 
insect,  or  as  a  pupa,  appearing  on  the 
scene  in  the  first  warm  days  of  spring. 
The  female  lays  a  hundred  or  more  eggs, 
each  egg  being  about  one-twentieth  of 
an  inch  in  length,  which  quickly  hatch 
into  maggots.  These  become  full  grown  in  about  six  days.  The 
pupal  or  resting  stage  lasts  six  days.  There  are,  therefore,  froin 
ten  to  tw^elve  days  from  the  egg  to  the  perfect  fly.  They  breed 
primarily  in  fresh  horse-manure,  hence  the  more  of  this  waste  that 
is  allowed  to  accumulate,  and  the  nearer  it  is  to  the  dwelling  house, 
the  more  will  said  dwelling  house  be  troubled  by  flies.  They  also 
lay  their  eggs  in  other  kinds  of  manure,  in  decaying  vegetables,  in 
sewage,  in  waste  from  the  human  intestine,  and  in  various  kinds  oi 
filth.  They  do  not  bite,  but  they  lap  or  suck  up  food  in  a  liquid 
state.    When  one  sees  a  fly  resembling  a  house  fly  on  his  hand,  and 


Figr.   29. 
House    Fly 
enlar^red. 


P  II  p  a  r  i  u  ni 
Jiatiiral    size   and 
Aft.-r    Metcalf. 
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Icels  the  sharp  sting  caused  by  the  insect's  biting  or  stabbing,  he 
should  realize  that  this  is  a  stable  fly,  and  not  the  house  fly.  Fur- 
thermore, when  big  flies  and  little  flies  are  observed  upon  a  window 
pane,  the  little  flies  are  not  to  be  regarded  as  the  young  of  the  big 
Bics,  but  belong  to  different  species,  since  flies  and  other  insects  never 
{TOW  when  they  are  in  the  final  or  perfect  state. 


Flgr.  30.  Petri  dish  containing:  agar  over  which  a 
Fly,  caugrht  on  the  experiment  station  grounds,  was 
allowed  to  walk.  The  white  spots  are  colonies  of  bac- 
teria coming  from  germs  left  by  the  Fly  when  crawling 
over  the  Jelly.     Original. 

When  we  consider  the  filthy  location  of  the  eggs  of  the  house 
fly  and  know  its  food,  it  is  no  wonder  that  we  turn  with  disgust 
from  any  dining-room  table  where  these  creatures  are  in  evidence, 
ind  we  are  not  surprised  that,  after  crawling  over  such  filth,  or  over 
the  saliva  of  a  consumptive,  they  can  and  do  carry  the  germs  of 
^hoid  and  tuberculosis. 

It  is  a  matter  for  congratulation  that  the  housekeepers  of  Min- 
nesota are  keenly  alive  to  the  desirability  of  keeping  flies  out  of 
their  houses.  One  occasionally  finds  a  kitchen  infested,  or  a  dining- 
room  infested,  but  as  a  rule  our  houses  are  well  protected  in  this 
laiticular.  It  would  seem,  from  facts  in  our  possession,  that  to 
flow  house  flies  to  enter  a  dwelling-house  or  a  hotel,  amounts  to 
bnost  criminal  negligence. 
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Some  Natural  Enemies  of  the  House  Fly. 

It  addition  to  some  insects  which  attack  the  Tv-phoid  tiy,  such 
as  the  Draj^on  Flies,  and  the  Robber  Flies,  which  may  make  some 
inroads  on  their  ranks,  we  find  a  tiny  mite  attacking  them,  as  shown 
in  I*'ij^^  ^j.  and  in  the  autumn  a  very  common  fungous  disease,  the 
spores  of  which  find  suitable  nourishment  in  their  bodies.  Flics 
killed  by  this  dcsease.  as  shown  in  I^'ig.  31,  are  often  seen  hanging 
on  window  panes  with  this  vegetable  growth  around  them. 

Rkmkdiks.  ScrccMis  on  windows  and  <!tK)rs,  sticky  liy  pa])er 
(preferable  i<>  lujisoncd  tly-paper),  the  doing  away  with  nianure- 
hcai)s.  the  covering  of  slops  and  of  filth,  not  leaving  them  to  |>ol]ine 
the  neighbttrhood  of  the  house.  Swill  barrels  should  have  tij^^nt 
covers.  Some  farmer's  wives  put  sticky  fly  paper  on  the  om side  of 
iheir  screen  doors  al  the  top  and  this  catches  the  flies  which  gatlier 
on  the  doors.     Intestinal  discharges  from  a  patient  suffering  from 


Kiv:.   ?.\.     V\y    kilhil    by    a    fun-  Vlfz.  32.     Fly      attacked      liy 

typlioid  or  any  otlier  fever,  or  any  infections  disease,  should  be  steri- 
lized before  being  emptied  into  sewer  or  cessj)ool.  Stables  should 
be.  where  pos^^ible.  located  al  a  distance  from  the  house.  A  reason 
for  not  letting  horse  manure  arcnmulate  is  very  evident,  and  some 
stables  are  so  constructed  that  this  is  kept  in  a  covered  compartment 
until  removed,  or  treated  frequently  with  ^^Bjtace  which  will  kill 
the  maggots  of  the  house  fly.  The  foIlov^^^^BP  ^ve 
to  be  good  and  at  the  same  time  sterili*  vo 

of  formaldehyde  in  a  pint  of  water  i  : 

not  buy  groceries  or  meats  from  any 
Fruits  and  candies  shov  -^r 

from  the  babv  or  its  m 


SPEAKING  OF  FLIES!! 


o 

y 


SJ  ^ 


OOH'f  ALLOW  FLIE9  IN  YOUR  HOUSE. 
OON'T  PEIIMIf  THEM  HlAlt  TOUR  f  DOft-BPiClALLV  NILK. 
OONT  BUV  fOOOSTUFFS  WHIK  FLIES  ARE  TDlEftATCO. 
D0N1   EAT  WHERE   FLtES   HAVE  ACCESS   TO  THE    FOOE) 

ni»  m  Lri«  fiimi*fll  •<  t«t  vh nn.  Tbif  in  Iwa  in  Ink,  ll'vi  *ii  Init  i<rf 
a.fnil^ll>  •nrM  nilh  IhlV'     Hi^t  >t*  ■■Mrt*  %<tori  1^  ■»  fll«< 

HtH  in  Itiwwn  l«  h  cirrii^^  ri  pilMtM  «f  dtiA-dulInf  4Ih*u  fifBi. 
Tfcn  IPflTl  wmn  ^  IhrM  Bin"!  »Mniw  1*iit  ili^ht, 

fliH  FHif  Ip'feI  111*  ^HiJ  )«» lit.  Tli»f  ewM  Id  T^x-jr  hllHitfi  tt  t|  |«tf  fuiJng 
t4Mt,  Ifvth  lr«*  Ikf  fflFt  i*ull  Itiia  Ehf  Biriofft  boi.  I^i*  Hit  manurt 

Stt.  Itvh  Ihi  pHtptdir.  Ir*,ii  ritetftftf  miIbaI  |f  iit«t*kff  ■tlUr.  at  fttm 
m  MAat/itm  lick  roM  «»  iMi,  Hri  •!  IKh  m  ttalf  IhI  and  in  UiJr 
ktftih  W4  Mf  MfHH  I  H  jmt  tml.  IM  tOU  DQ  ivtllffih  limi  PrwH 
,  If  t»  ««t  taM  Ibal  tu  t«A*  hi  {WilHl  vm  fli», 
fi:««  Hi  HlfKi  fHl  mV^  NbrtuiteUt.  t^i«)«  ^»<.  KaFl*4  r*,f«  f.pi1i1D*<ii. 
uid  rittaw  lntiriiiM  itautM.  Thir  hiiTt  thi  Mbit  ^  tvifting  rh  Ivbtrvi}- 
Mil  kfiiai  iM  «tt«r d4KlHar«n  «1  tlH«*  ii^  «l4Ji  ^hFhIkm  iiuu*],  and 

^  V  yntapi  M  ■  Hflll  «9M  **Md  m  jmt  hiMf  f^  flKf.    Wtivi  fvnirt  art 

dfffrtMil  la  ■nh  IhiT  iPifilph  i^*T  fa^^  Utanlari  mn\  U»M.  utrfr  fct 


7  F^nrt.; 


Wfwl  TO   P»  TO  Oat   RitI  Of  niM 

1^     ^  ^  '^       Im^  jaw  irisdnn  nrd  iavrm.     h  il  larlf  Mm  1^  Una  ui  kmf  urtVH 

™  jL.      "^^    ^J     maalHwlMpKlallinl^k.  Dd  ari  mI h«i thai  hu  biH  kn aantict wHU  (IbtL 
Imn  |h*  takf'i  ^i  >a4  M«F  fliaa  i«ar  'r*^  IM  ba^'a  hHl4.  Ih*  tabr't 

tad  an4  liia  bbf^a  '^caatoiW. 
Kf*|p  liaa.  wtnet  liw  Dw  Mfik.  hvkmUt  Ehaa*  111  Kiiki  trfW<  <ftf«r.  luHti 

hTir.MfUtvto  Hri  hikp^fBlL    fe^rttn  r«i«  pitlHifi  M-    KIH  t*ary  *l 

HM  itlin Ott lU nriL  ImniiiNh  dlur-rvct  m^  diwpaMAl  iN  M^Mivn. 
trtdt  tta  llH  H  tad  H  Ikflf  Bipav.     Um  l^^uid  la-liafti,  ttVckr  If  H'W% 

%M  lrt»L 
f1a»  tlFf  t>  pahiM  Ih  »uktrf  Unvghael  tht  1t**i4     Tirt  tMttHlNIt  tf 

Kmuldfkrdt  iif  I  pinl  i4  wattr.  iwHttMrf  wltfe  lugar. 

I  BHal  u*hI. 


'*  « 


an  Urt  uftii  {iivkid  H  I 


HUh.  Tbtrrnvtl  Uwfi  bi  varpt  ap  <NI  dcslFwri.  tan  rtfam 
«i^t  abtilMH  br  iiTbNilitf  Hh*  P*W-  aHaalKf  raIt  ft)  tf  llfhf  la  vnur  iT 
nip  Bt  vindci'*  Uadt.  FHh.  ila  iHti«^lng  Id  aieipa  IM  twnaa,  hill  M*h 
Fvi  «r  Itflht  it  itlnrifWB,    nil  upph^ii  thfi^  uMafllaA. 

lUminw^a  th»  Bfwdmg  Flac«<  of  FHw. 


^    4 


w : 


nhai  Vh»  IM  tNli. 

iLll9«  A«  Itlh  w  *Vmj^  -tltlr  Iff  «V)  ll«|  1»  • 


lih  M  ar  tmj  ftHX 


f  nrr  nnh.,     K.itf  t)i*  FHndl  arHud  varhiti  h«in  cIpb[>. 


Clfin  ^^pJiVi  *Tfnr  ^T'  k**P  ^  W  «■■  mHIhii  aC  £ift#l)c  aciM  la  t&m  i  II 
Iba  llHir     ht  Hri  ^  Hi^diiit  bai«  aMl  ai  CHpldaFi  -  Ibir'n  4niaAMiT. 

rkrtiHl  »a  4Lii  t|  #M— iBm>  JH  awn*™,  V^M  Jwfii,  hci  K  ftUaiiri. 
Mudar  riam.  tic 

rUES  IN  THE  HOi£  INDICATE  A  CARELESS  MOUSEKEEPEX. 
REMEMRIR:    PiWl  DIRT -NO  FUlS 


II  Ml  It  a  naHMfW  hi  IM 
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gation.  Pyrethrum  placed  in  a  pan  on  a  hot  stove  and  allowed  to 
smolder  but  not  break  into  flame,  will  stupefy,  if  the  room  is  tightly 
closed,  all  the  flies  therein,  which  should  be  carefully  swept  up  after- 
ward and  burned,  otherwise  some  will  revive.  Pyrethrum  or  Per- 
sian insect-powder  loses  its  strength  upon  being  kept ;  and  in  buying 
one  should  be  particular  to  get  fresh  powder,  or  what  has  been  kept 
in  tightly  sealed  receptacles. 

The  House  Fly  is  a  menace  to  the  health  of  3rour  children  and 
Tounelf.    Its  new  name — ''Typhoid  Fly/'  is  significant! 


THE  CLOTHES  MOTH. 

There  are  two  species  of 
clothes  moth  common  in  dif- 
ferent parts  of  the  United 
States,  but  we  have  come  in 
contact  with  only  one  in  Min- 
iesota,  namely,  Tineola  bisel- 
liella.  This  pale  yellowish 
'U'ito'a'ni^^rry^^'o'/^'^^^^^^  Hioth  is  about  a  quarter  of  an 

yrwV'^sM'"A?tVr"'Slie^^^  ^'  "^*'  inch   long,   and   its  larva   at- 

tacks  not  only  woolens  and 
furs,  but  also  feathers.  The  writer  has  observed  the  moth  flying  in 
Ws  residence  as  early  as  March  6th.  It  undoubtedly  lays  its  egg^ 
prior  to  that  date,  since  full  grown  larvae  were  found  on  March  i6th. 
The  egg  is  visible  to  the  naked  eye.  and  can  be  dislodged  by  shaking 
^r  brushing  the  cloth  or  fur  in  which  it  is  found.  Eggs  kept  under 
observation  in  our  laboratory,  hatched  in  six  and  seven  days,  one 
f^ale  laying  several  eggs.  One  of  these  eggs  measured  under  the 
microscope  was  found  to  be  .02  of  an  inch  long  by  .01  of  an  inch 
^'de,  of  a  pearly-white  color.  The  young  worm,  or  larva  shown  in 
^?-  35»  was  one-twentieth  of  an  inch  long  when  about  twenty-four 
hours  old. 

This  is  a  very  troublesome  pest  in  Minnesota,  as  all  house- 
'^^rs  know.  It  is  well  to  remember  that  camphor,  naphthaline, 
nioth  balls,  etc.,  kill  neither  the  insect  nor  its  eggs,  but  act  merely 
^  repellents.  Further,  storing  furs  and  woolens  in  a  chest,  cedar  or 
otherwise,  the  odor  of  which  may  be  repulsive  to  the  insect,  would 
be  of  no  avail  if  there  were  eggs  or  larvae  of  this  moth  in  the 
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«rttiir  wlini  Ml  Morcd.  As  a  rule  clothes,  which  are  u 
Qlniirtllv  «»i  biUHhcd  or  shaken  in  order  to  dislodge  any  egg 
riir  iMil  {i|>pMTial)ly  injured.  If  the  presence  of  eggs  oi 
4iik9|iri  Ird  Ml  any  fur  or  other  material,  a  mild  beating  anc 
Mf  Qinh  mlirlr  will  remove  most  or  all  of  them.  Woole 
hiinisini:  in  an  unvisited  part  of  the  attic,  or  rugs  and  simih 
Qhiinl  jiway  and  not  examined  frequently  are  prolific  s< 
|iM-«Mlnif:  ninths  in  a  house. 

W'lirn  one  is  absolutely  sure  that  no  eggs  or  larvae 
•III  iiu'MMil,  a  viTv  j^jood  practice  is  to  store  articles  in  ] 
hnM-ri  \\\\\c\\  arc  afliMward  thoroughly  sealed  by  pasting  ] 
Ihr  iiiuk»»  It  is  usually  not  safe  to  let  woolens,  furs  c 
MiU'iin  iiiiilishulinl  a  long  time  in  an  ordinary  trunk,  s 
Mill.   )tH  h  hunks  arc  not  moth-proof. 

\  tilil  nioiai^o  is  much  rcsortcil  to  tor  the  preservatic 
iliMinr.  ill*'  Ntniunci-.  and  this  is  quite  a  feature  in  the  b 
iM'iiiN  I'l  iho  cold  sloia|L:c  plants  in  cities.  The  pest  cann< 
•«  i»  m|Mi<iluic  below   .\o  vlci^rccs  l-'ahr.     l'>eiiuent  beatin 
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serve  to  keep  the  former  tight.  Into  this  receptacle  in  the  spring 
goes  all  of  our  clothing  not  to  be  used  during  the  summer,  and 
which  is  attractive  to  moths.  At  the  same  time  in  a  saucer-like 
dish  placed  on  top  of  the  clothing  is  poured  four  tablespoonfuls  of 
bisulphide  of  carbon,  and  the  chest  closed.  It  should  not  be  opened 
for  any  purpose  for  three  or  four  days.  We  repeat  this  performance 
about  ten  days  later,  since  the  \apor  fatal  to  the  larva  does  not,  we 
believe,  kill  the  egg,  and  perhaps  once  or  twice  more  at  intervals 
during  the  summer.  These  latter  fumigations  are  probably  not 
necessary,  but  would  kill  any  insect  life,  should  a  moth,  by  accident, 
have  crawled  in.  This  vapor,  heavier  than  air,  sinks  through  the 
dothes  stored  in  the  chest.  It  is  explosive  when  mixed  with  the 
atmosphere,  and  no  light  of  any  kind  should  be  brought  near  it. 
Bisulphide  of  carbon  may  be  purchased  in  pint  cans.  It  in  no  way 
injures  the  clothes.  A  tight  closet  made  for  the  purpose  or  any 
perfectly  tight  chest  might  take  the  place  of  the  iron  box  above 
described. 
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FURTHER  WORK   UPON   THE   STALK   BORERS. 

Papaipema  sp. 


FiR.    3!^,     Ufneral    view  uf  plota   used   In   experirrienta  with  Stalk,  HorerB 


The  eggs  mentioned  and  figured  on  page  153  of  the  Twelfth 
Report  were  laid  on  or  about  September  17,  1908.  On  September 
22X1*1  they  had  become  brownish  gray  in  color.  On  Sept.  26th  they 
were  photographed;  the  photograph  being  the  one  that  appeared 
in  the  Twelfth  Report.  On  May  20th,  1909,  these  eggs  began  to 
turn  dark,  and  on  May  24th  and  25th  a  considerable  number  of  them 
hatched.  Many  of  the  caterpillars  made  their  way  to  the  leaves  of 
&ee*llings  of  the  giant  bur-elder  which  happened  to  be  in  the  cage, 
an<l  in  these  leaves  they  acted  as  leaf  miners»  making  galleries 
Drawings  of  this  first  work  of  Papaipema  larvae  were  made,  and 
also  photographs  taken  by  Mr.  Ayer,    These  galleries  were  tw^de.  w 


*^ 
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the  middle  of  the  leaves,  the  seedlings  being  scarcely  one  inch  tall 
at  this  time.  A  drawing  of  one  of  the  young  worms  was  also  made. 
They  were  about  2J/2  mm.  long  at  this  time.  In  hatching  they  left 
large  holes  in  the  sides  of  the  egg-shells.  These  egg^  continued  to 
hatch  until  the  29th  of  May,  and  there  were  in  all  about  100  cater- 
pillars which  hatched  from  them,  and  the  leaves  of  several  young 
giant  bur-elder  seedlings,  which  were  in  the  breeding-cage  at  the 
time,  were  completely  riddled  by  the  mining  of  these  caterpillars. 

The  caterpillars  in  their  earlier  stages  have  a  looping  movement, 
much  like  that  of  Gcomctrid  larvae.     All  the  larvae,  which  had  not 


Fig.   39.     Partial  view  of  plot.s  usod  in  experiments,  showing  barriers,  etc 

at  this  time  established  themselves  as  miners  in  the  leaves  of  seed- 
lings, were  taken  and  placed  on  selected  seedlings  of  giant  bur-elder; 
these  seedlings  being  all  in  good  condition  on  May  28th.  The  larvae 
were  placed  on  these  seedlings  at  about  5  130  P.  M.  on  May  28th, 
and  were  examined  about  8  A.  M.  May  29th,  and  were  found  to 
have  already  established  considerable  galleries  in  the  leaves  of  the 
seedlings.  There  were  eighty-four  larvae  in  all  placed  upon  seed- 
lings in  this  way. 

Some  of  the  leaves  were  photographed,  showing  the  leaf-mining 
work,  with  mines  well  formed,  and  some  of  the  larvae  in  them. 
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1  June  2d  the  larvae  were  show- 
a  noticeable  tendency  to  work 
I  toward  the  bases  of  the  leaf 
s,  and  even  to  work  into  the  leaf 
les  to  a  considerable  extent.  The 
St  of  the  giant  bur-elders  were 
:  four  inches  tall  at  this  time, 
es  showing  this  mining  work, 
:wo  of  the  larvae,  were  bottled 
ohol  and  formalin.  By  June  4th 
irvae  had  in  many  cases  taken  to 
g  into  the  stalks  of  the  young 
Iders,  the  tallest  of  the  weeds 
is  time  being  about  five  inches 
nd  about  one-tenth  inch  through 
t  base.  By  July  7th  many  of  the 
plants  attacked  were  dead,  hav- 
cen  completely  destroyed  by  tlie 


The  larva  of  Papaiprma 
sp.  mining:  in  leaf  of  Giant  bur- 
elder   seedling.      Franklin. 
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borers,  and  many  of  the 
borers  were  in  their  sec- 
ond plants.  The  stalks  of 
the  second  plants  attacked 
were  at  this  time  about 
twenty-four  inches  long 
on  the  average,  and  the 
galleries  in  them  averaged 
alx)ut  four  inches  in 
length,  ranging  from  two 
and  one-half  inches  to  six 
inches.  By  July  22d  the 
caterpillars  had  reached  a 
length  of  from  one  inch 
to  one  and  one-quarter 
inch,  the  galleries  much 
longer  than  the  longest 
ones  were  on  July  7th. 
One  plant  was  found  har- 
boring two  of  the  cater- 
pillars.    Its   stem  at  this 

Larvae    of    Pnpaiiuma    sp.,    mlnlnsr    In    (\^{^        ^yaS        twenty-threC 
howD      in      Flff.     40,      much     enlarged.     .  ^ 

mches  long.  The  euttatvc^e. 
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hole  of  the  lower  caterpillar  was  nine  inches  above  the  ground, 
and  the  upper  one  was  thirteen  and  one-half  inches  above,  and  the 
galleries  went  upward  from  the  entrance-holes.  On  August  17th 
none  of  the  larvae  which  had  been  reared  from  the  eggs  were  found 
present  in  any  of  the  plants.  Some  of  the  borer  holes  were  entirely 
vacant,  and  a  few  had  pupae  in  them.  This  shows  that  a  Papaipema 
nitela  larva  naturally  attacks  but  two  plants  in  the  course  of  its  life. 

Papaipema  nitela. 

The  last  larva  of  this  species  seen  during  the  season  died  in  cap- 
tivity on  September  7th,  twenty  days  later  than  the  last  larva  pupated 
in  the  season  of  1908.  The  first  pupa  was  found  on  August  nth 
(three  days  later  than  last  year).  The  first  moth  of  this  species 
emerged  in  captivity  on  August  24th  (one  week  earlier  than  last 
year).    The  last  moth  emerged  on  October  ist. 

The  average  length  of  the  pupal  stage  this  year  was  about  the 
same  as  it  worked  out  to  be  last  season.  This  season  it  varied  from 
twenty  to  twenty-six  days,  the  average  being  twenty-three  days. 
This  species  was  reared  during  the  season  from  the  following  food- 
plants  :  Nicotiana,  Lamb's  Quarter,  Tomato,  Giant  Ragweed,  Cockle 
Burr,  Giant  Bur-Elder,  Peony,  Burdock  (the  Giant  Bur-Elder  was 
this  year,  the  same  as  last,  the  most  badly  attacked  food-plant). 

Typical  Papaipema  nitela  larvae  were  found  in  the  stalks  of 
giant  ragweed  as  follows:  One  with  an  entrance-hole  ten  inches 
from  the  ground,  burrow  seven  inches  long,  ascending.  This  was  ^ 
found  on  August  ist.  Two  larvae  of  this  species  were  found  in  giant  | 
ragweed  with  their  entrance-holes  twenty-one  inches  above  the 
ground,  and  with  burrows  five  inches  long,  ascending,  and  three  were  , 
found  on  the  same  date  with  the  entrance-holes  six  feet  above  the 
ground,  and  burrows  three  and  one  half  inches  long,  and  also  ascend- 
ing. On  August  1st  there  were  found  twelve  Papaipema  nitela 
larvae  in  a  single  giant  ragweed  stalk  three  feet  high.  Some  were 
in  the  stalk  proper,  and  some  were  in  the  branches.  We  found  many 
burrows  formed  apparently  by  both  Papaipema  nitela  and  Papaipetn^ 
cataphracta  larvae  in  wild  hemp  and  other  plants  on  September  3A 
This  goes  to  show  that  a  large  percentage  of  the  larvae  of  these 
species  go  into  the  ground  to  pupate.  The  burrows  which  wer« 
formed  earliest  were  at  this  date  nearly  closed  up  by  the  growth  oi 
the  plant  on  the  interior  of  the  stem. 
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Papaipema  cataphracta. 


vae  were  first  found  working  on  young  box  elders  on  July 
From  this  date  on  they  were  found  very  commonly  through- 
ir  active  season.  The  last  larva  found  pupated  in  captivity 
list  23d.  The  first  pupa  of  this  species  was  found  on  August 
vo  days  earlier  than  the  earliest  date  last  year).  The  first 
1  captivity  emerged  on  August  30th  (nine  days  earlier  than 
ir),  and  the  last  one  on  September  27th  (five  days  later  than 
ir).  This  species  was  this  year  reared  from  the  following 
lants:  Burdock,  Box  Elder,  Giant  Bur  Elder,  Hollyhock, 
;,  Peony,  Larkspur,  Dahlia,  Thistle,  Aster,  Ragweed  and 
Jlies.  Strange  to  say,  it  was  not  found  at  all  this  year  in 
iemp  or  Golden  Glow.  It  was  found  in  greatest  numbers  iit 
k,  as  it  also  was  in  1908.  The  average  number  of  days  passed 
►upal  stage,  as  computed  from  the  records  of  a  large  number 
viduals  this  year,  was  twenty-nine,  the  range  being  from 
six  to  thirty-three.  It  will  be  noticed  that  this  is  quite  a  little 
than  last  year's  average  of  twenty-two  days  (see  Twelfth 
of  the  Minnesota  State  Entomologist). 
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Diasram  showincr  endurance  of  larva.  The  dotted  lines  indicate  course 
arvae.  Bach  plot  4  feet  square.  The  broad  shaded  line  represents  a 
Jh,  about  10  inches  wide.  The  arrows  show  where  effort  was  necessary 
?a  from  entering:  favorite  food  plants. 
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The  specimens  of  this  species  found  in  thistle  were  observed  to 
always  enter  at  the  bases  of  the  leading-  leaves  at  the  summits  of  the  j 
stalks,  and  to  bore  downward ;  the  burrows  at  their  lower  extremities 
ending-  blindly.  A  Hollyhock  stalk  containing  two  larvae  of  this 
species  were  discovered,  which  had  three  entrance  holes  in  it.  The 
lowest  of  these  was  one  foot  from  the  ground,  and  the  highest  was  . 
four  feet,  two  inches  from  the  ground.  All  these  openings  were  con- 
nected by  one  continuous  burrow,  which  was  three  feet,  five  inches 
long.  Both  larvae  measured  at  this  time  about  one  and  one- fourth 
inches  long.  The  burrow  did  not  extend  at  all  below  the  lowest 
hole,  this  showing  that  the  larvae  had,  as  is  usual  with  Papaipema 
larvae,  burrowed  upward. 

General  Observations. 

Larvae  were  placed  upon  various  kinds  of  ground,  and  their 
movements  watched  for  several  hours,  in  many  cases  until  many  of 
the  larvae  stopped  from  exhaustion,  and  finally  died  without  being 
allowed  to  enter  the  food-plant.  These  observations  go  to  show  that 
the  larvae  seldom,  if  ever,  travel  any  considerable  distance  in  a 
straight  line  from  the  place  where  they  first  hatch. 

In  tracing  the  course  of  these  larvae, 
and  in  measuring  the  distances  trav- 
eled, the  courses  were  marked  out  as 
they  traveled  along,  by  lime  scattered 
on  the  ground.     The  caterpillar  which  ,  .    ^y-  4'^- ,  ^^J^^^,  «f  ^-  "<'<*^ 

c>  I  taken    from   leaf   mine,   enlarged 

made  the  best  record  in  actual  distance  ^^^^^^  ^2  times,  origrinai. 
traveled  seventy-nine  feet  before  ex- 
hausted, but  when  it  finished  its  traveling  it  was  only  fourteen  feet 
in  actual  distance  from  its  starting-point,  its  course  having  been 
very  irregular.  Another  larva  traveled  in  actual  distance  fifty-six 
feet  before  being  exhausted,  but  reached  a  distance  of  only  sixteen 
and  one-half  feet  from  its  starting-point.  Still  another  traveled  a 
total  distance  of  fifty-five  feet,  and  ended  twenty-four  feet  from 
its  starting-point,  this  being  the  farthest  distance  reached  from  the 
starting-point  of  which  we  have  record.  The  larvae  that  made 
these  records  were  practically  full  grown.    See  Fig.  42. 

Observations  Made  in  Parks  of  Minneapolis  and  St.  Paul. 

Several  days  were  spent  in  examining  flower-beds  in  parks  of 
Minneapolis  and  St.  Paul,  all  the  principal  parks  being  visited.     In 
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most  cases  the  beds  were  found  to  be  entirely  free  from  the  attacks 
af  stalk  borers;  and  when  they  were  not  free,  it  was  because  the 
infested  beds  were  located  in  some  neglected  corner  of  the  park,  near 
some  weedy  patch;  it  being  evident  in  these  cases  that  the  larvae 
had  first  hatched  from  eggs  laid  on  the  weeds,  and  later  found  their 
way  into  the  cultivated  flower-beds.  In  talking  with  those  who  had 
diarge  of  the  flower-beds,  w^e  discovered  that  these  beds  were  given 
far  better  attention. than  is  commonly  given  to  flower-beds  of  pri- 
vate individuals.  Most  of  the  perennials  in  the  flower-beds  of  the 
parks  are  either  taken  up  in  the  fall  and  put  out  again  in  the  spring, 
or  else — in  the  case  of  such  plants  as  Golden  Glow,  which  are  left 
out-doors  during  the  winter — the  beds  are  raked  very  carefully,  and 
the  old  dead  stalks  and  stubble  all  destroyed  late  in  the  fall ;  and, 
of  course,  this  treatment  would  naturally  get  rid  of  the  eggs  of  any 
insect  which  might  have  been  laid  upon  them  during  the  early  fall. 

This,  together  with  the  observations  on  the  number  of  stalks 
infested  by  a  single  caterpillar,  and  on  the  distance  to  which  cater- 
pillars travel,  makes  it  very  evident  that  the  best  means  of  combat- 
ing these  pests  is  to  take  good  care  of  the  beds;  cleaning  them  up 
well  late  in  the  fall,  after  time  of  egg-laying  of  this  species  is  over, 
and  clearing  up  the  weeds  and  keeping  them  cleared  up  in  the 
vicinity  of  flower-beds.  It  is  particularly  desirable  to  clear  up  the 
weeds  that  start  during  the  latter  part  of  May,  and  during  June, 
in  such  localities,  because  then  the  young  larvae,  which  are  at  that 
time  mining  the  leaves  of  the  small  weeds,  are  easily  destroyed,  and 
if  the  young  weeds  are  destroyed  in  the  vicinity  of  the  beds  at  this 
time  it  is  not  likely  that  larvae  will  go  from  other  weeds  at  great 
distances  to  attack  plants  in  the  beds.  Of  course,  many  private 
gardens  are  so  placed  that  the  matter  of  weeds  is  one  which  is  diffi- 
cult to  control,  because  the  flower-gardens  are  in  close  proximity 
to  land  belonging  to  other  persons  than  the  owner  of  the  flower- 
gardens,  and  in  such  cases  the  owner  of  the  flower-garden  cannot 
go  upon  the  other  person's  land  and  clean  up  his  weeds  for  him.  In 
ftich  cases  it  is  desirable  to  have  some  means  at  hand  by  which  the 
X)rers  may  be  kept  out  of  the  flower-garden,  in  spite  of  the  prox- 
mity  of  the  weedy  places. 

Experiments  have  been  conducted,  during  the  season,  to  dis- 
ovcr  some  means  of  preventing  larvae  from  getting  into  flower- 
tds  in  this  way.  Many  different  plots,  adjoining  different  sorts 
f  plants  which  are  commonly  infested  by  these  borers,  >w^t^  \a\^ 
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out.    Some  were  used  as  check  plots,  and  some  were  surrounded  by 
various  barriers  to  keep  out  the  larvae.     The  plots  contained  the 
following-  food  plans :    Hemp,  Peony,  Dahlia,  Corn,  Potatoes,  To- 
matoes, Golden  Glow,  Asters,  Tiger  Lilies,  Hollyhocks,  Giant  Bur 
EUder,  Giant  Ragweed,  Burdock,  Daisies  and  Sunflowers.    Amongst 
the  barriers  tried  were  strips  of    lime    six    inches  wide    thrown 
around  the  entire  plot ;  ditches  dug  with  perpendicular  faces  next  to 
the  plots  all  the  way  round ;  tarred  paper  strips 
surrounding  the  plots,  laid  flat  on  the  ground, 
six   inches   wide,    covered   with    tangle- foot; 
galvanized  iron  strips  stuck    in    the    ground   p,g  44.   p^paof  p.  mteia. 
edgewise,  alone,  and  painted  with  tar,  painted      original, 
with  tangle- foot ;  shingles  stuck  in  the  ground 
endwise  and  overlapping  one  another,  completely  surrounding  the 
plots  alone,  and  painted  with  tar,  with  tangle-foot ;  plots  also  com- 
pletely surrounded  by  strips  of  creosoted  sawdust,  six  inches  wide; 
one-eighth  inch  boards  edgewise,  alone,  and  painted  with  tar  and 
tangle-foot. 

Larvae  were  placed  amongst  these  plots  and  were  allowed  to 
crawl  around,  and  were  watched;  and  it  was    found    that    only 
those  barriers  which  had  a  coating  of  tangle-foot  in  some  form  were 
successful  in  stopping  them.     It  was  also  found  that  only  barriers 
which  extended  about  three  inches  above  the  ground  kept  the  tan- 
gle-foot free  enough  from  dirt   for  any  length  of  time  to  be  of 
value.    The  shingles  had  a  tendency  to  get  out  of  place  badly,  leav- 
ing cracks  between  them;  and  it  was  found  that,  everything  con- 
sidered, the  best  barrier  was  one  made  of  thin  boards  about  five 
inches  wide,  about  one-eighth  of  an  inch  thick,  placed  in  the  ground 
edgewise,  and  smeared  with  tangle-foot  on  the  side  away  from  the 
plot.     Plots  of  ground  were  also  surrounded 
with  these    barriers,  and    the    painting  with 
tanglefoot,  tar,  etc.,  reversed,  being  placed  on 
the  inside,  and  the  caterpillars  placed  on  the 
inside,  to  see  if  they  could  get  out  of  the  plot       ^%'htact^%ri£nSi^ 
over  the    barriers;  and    here,  too,  the    only 
thing  which  was  capable    of    stopping    them 
satisfactorily  was  a  complete  barrier  like  the  thin  board  smeared 
with  tangle-foot.    It  was  noticeable  that  the  caterpillars  which  were 
placed  among  the  plots  in  the  insectary  garden,  and  their  move- 
ments watched  for  some  time,  would,  when  within  about  two  feH 
of  their  favorite  food-plants,  show  a  very  strong  determination  to  go 


Fig.  46.     Imago  of  P.  cataphracta.     Original. 
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directly  toward  the  food-plants,  and  they  had  to  be  continually  turned 
away  from  them.     This  suggests  that  possibly  a  barrier  of  weeds 
might  be  placed  around  a  garden  in  a  regular  line,  thus  providing 
the  caterpillars  hatched  outside  the  garden  with  food,  and  so  mak- 
ing it  unnecessary  for  them  to  travel  to  the  flower-beds.    Of  course, 
these  weeds  would  have  to  be 
burned  in  the  fall  and  others 
be  set  out  in  the  spring  some- 
time during  the  last  of  May 
or  early   part   of   June,    and 
the   stumps    of    these    weeds 
would  have   to  be   destroyed 
in   the    fall,    so    that    there 
should  be  no  trace  of  them 
on  which  the  moths  could  lay 
their  eggs  at  that  time  of  the 
year. 

Sanunary. 

Provided  one's  garden  is  free  of  weeds,  particularly  burdock, 
ragweed,  bur-elder  and  the  like,  and  last  season's  growth  has  been 
carefully  removed  and  destroyed,  one  can  protect  an  entire  garden 
from  the  attacks  of  the  stalk-borer  by  a  six  or  eight-inch  board 
placed  around  the  outside,  the  lower  edge  an  inch  or  more  below 
the  surface  of  the  ground,  and  the  upper  edge  three  inches  above 
the  ground;  said  board  to  have  on  the  outside  a  band  of  some 
material  which  will  either  remain  sticky  or  be  kept  sticky  by  sep- 
arate applications,  from  June  ist  to  August  ist.     Tangle-foot  has 
proven  satisfactory  in  our  experiments.    The  tangle- foot  should  be 
put  on  an  inch  or  so  above  the  ground,  so  that  it  could  not  be 
easily  coated  with  earth  by  the  spattering  occasioned  in  the  event 
of  heavy  showers ;  and  whatever  sticky  substance  is  used,  it  should 
be  of  such  a  nature  as  to  either  remain  sticky,  or  be  kept  sticky  by 
several  applications,  from  June  ist  to  August  ist. 

The  fact  that  the  larvae  show  a  strong  tendency,  when  within 
about  two  feet  of  their  favorite  food-plants,  to  go  to  said  food- 
plants  directly,  suggests  that  possibly  a  barrier  of  weeds  might  be 
placed  around  a  garden,  thus  providing  the  caterpillars  outside  the 
garden  with  food,  and  making  it  unnecessary  for  them  to  travel  to 
the  flower-beds.     These  would  have  to  be  burned  m  V\ve  \^)\,  o\ 
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course.     They  would  have  to  be  in  position  during  the  last  of  May. 
or  early  part  of  June. 

In  some  cases  it  might  not  seem  desirable  to  treat  a  whole  flower- 
bed, or  a  whole  garden,  for  these  stalk-borers,  and  it  might  only  be 
desirable  to  prevent  their  getting  at  a  few  plants  which  might  be 
decidedly  more  valuable  than  the  rest.  In  such  cases  it  has  been 
found  that  the  bases  of  the  stalks  of  the  plants  may  he  smeared 
with  tangle-foot  for  a  distance  of  about  three  and  a  half  inches  up 
from  the  ground.  In  such  cases  if  there  are  leaves  around  the  base 
of  the  plant,  or  (if  the  tops  of  the  plant  he  against  other  plants 
near  by)  these  portions  of  the  plant  which  would  allow  cater- 
pillars to  crawl  from  the  ground  over  the  tangle-foot,  or  from  other 
plants  on  to  the  protected  plant,  should  be  cut  away  and  destroyed. 

Paxasites. 

These  two  species  appear  to  be  extensively  parasitized,  since 
we  have  reared  many  individuals  of  Tachinids  from  them.  From 
P.  cataphracta,  Hypostcna  variabilis  Coq.,  and  from  P.  nitela  also, 
an  Exorista  sp.,  also  Masicera  myoidaea  Desv.  in  large  numbers; 
the  last  named  being  identified  by  Professor  Aldrich.  From  a 
breeding-cage  containing  both  species  we  reared  what  I  regard  as 
Ichneumon  lactus,  and  evidently  Ichneumon  orpheus  Cress.  From 
some  material  emerging  from  the  pupa  of  P.  nitela,  Professor  Aid- 
rich  also  named  for  us  an  Ortalid,  Chaefopsis  aenaea  Wied. 

We  have  considerably  more  parasitic  material  from  these  two 
species,  of  at  least  one  genus  and  parasitic. 

Dr.  Franklin  had  charge  of  this  work  and  the  above  represents 
his  report  in  this  connection. 
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NOTES  ON  THE  ENGLISH  GRAIN  PLANT  LOUSE. 

Macrosiphum  grauaria,  Buck. 

This  is  the  louse  which  is  so  common  on  wheat  in  Minnesota. 
Specimens  of  this  species  were  kept  under  observation  during  the 
fall  of  1908,  up  to  December  loth,  and  as  late  as  this  a  large  num- 
ber of  specimens,  kept  under  natural  out-door  conditions,  were  still 
found  to  be  alive.  No  males  were  found  at  this  time.  Only  wing- 
less viviparous  females  were  present,  and  young  females  in  all 
stages;  no  eggs  were  found. 

The  insects  had  been  kept  on  winter  wheat,  and  the  tempera- 
ture had  been  down  at  this  time  as  low  as  five  degrees  Fah.  below 
zero.  These  insects  were  kept  on  for  some  time  after  this,  but  in 
time  succumbed  to  the  cold  weather,  and  all  perished. 

On  April  5th,  1909,  a  considerable  amount  of  sod  from  a  field 
of  winter  rye,  which  during  the  late  fall  of  1908  had  been  very 
heavily  infested  all  over  with  Macrosiphum,  with  the  soil  for  four 
inches  below  it,  was  brought  into  the  insectary,  and  put  in  a  tight 
but  airy  cage,  built  for  the  purpose  of  stout  pieces  of  wood  and 
muslin.  It  was  put  near  the  center  of  the  warm  room  of  the  in- 
sectary. This  was  kept  and  examined  as  late  as  June  30th,  and  no 
Macrosiphum  appeared. 

The  material  brought  in  from  the  rye-field  completely  covered 
the  ground  underneath  this  case,  and  the  fact  that  the  cage  was 
3  feet  4  inches  wide  by  6  feet  5  inches  long,  showed  that  a  con- 
siderable quantity  of  sod  and  soil  was  brought  in. 

While  the  material  in  this  cage  was  being  so  closely  watched, 
the  rye-field  from  which  the  material  came  was  also  examined  and 
swept  from  time  to  time  in  April ;  then  every  few  days  during  May, 
up  to  as  late  as  the  25th,  but  no  Macrosiphum  was  found  in  the 
field  until  May  29th.  On  this  date  Mr.  Stafiford,  by  sweeping  with 
a  fine  collecting-net,  captured  an  immature  wingless  nym^Vv  ow  \.V\r. 
west  side  of  the  rye-field.     On   May  31st  Mr.  Suftoid  coWcX^^ 
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five  specimens  by  sweeping  this  field.  Most  of  these  were  winged. 
On  June  2d  he  collected  seven  winged  and  one  nearly  mature  wing- 
less specimen  of  this  species,  and  on  June  4th,  he  collected  four 
winged  and  one  wingless  by  sweeping.  On  June  9th  he  collected 
one  winged  and  one-half  grown  nymph  by  sweeping  with  a  collec- 
tor's net.  There  had  been  recent  rains,  and  insects  of  all  kinds  were 
scarce  on  the  rye  on  this  date.  On  June  12th  three  winged  and 
one  wingless  Macrosiphum  were  collected.  On  June  14th  a  con- 
siderable amount  of  sweeping  failed  to  collect  any  specimens.  On 
June  15th  twelve  wingless  forms  were  found  by  sweeping.  On 
June  2 1  St  seven  wingless  forms  were  found,  but  no  winged  forms. 
On  June  25th  a  dozen  wingless  forms  in  all  stages,  and  one  winged 
adult  were  found,  and  on  this  date  the  first  colony  was  discovered 
by  examining  the  rye  without  the  aid  of  the  collector's  net.  After 
this  the  rye  was  examined  and  swept  from  time  to  time  with  about 
the  same  results  as  before,  only  a  very  few  specimens  being  found, 
and  on  July  24th,  the  rye  having  been  cut  on  July  21st,  the  field 
was  examined  for  the  last  time.  The  stubble  was  swept  with  a  net 
thoroughly,  but  we  were  utterly  unable  to  find  any  Macrosiphum. 
The  shocks  of  rye  and  stubble  were  perfectly  dry  at  this  time. 

The  fact  that  so  few  Macrosiphum  appeared  in  this  field  after 
the  heavy  infestation  of  the  previous  fall,  and  the  fact  that  we  were 
unable  to  rear  any  specimens  from  the  sod  and  earth  brought  in  from 
this  field  in  a  cage  in  the  insectary,  leads  us  to  have  some  belief  in 
the  theory  that  this  species  comes  in  from  the  South  every  year,  and 
that  it  does  not  pass  the  winter  in  Minnesota  in  any  form.  The 
early  date  on  which  it  was  found  would  make  it  seem  probable  that, 
if  it  does  come  in  this  way,  it  is  brought  in  from  long  distances  by 
winds.  But  if  this  is  the  case  it  must  have  been  brought  in.  this 
season,  in  rather  small  numl)ers,  as  the  numerous  sweepings  in 
the  rye-field  indicate. 

On  April  13th  two  shields  of  canvas,  each  5x8  feet,  were  placed 
on  the  water-tank  of  the  Experiment  Station.  In  this  position  they 
were  sixty  feet  above  the  ground,  and  as  the  tank  is  located  on  a 
hill,  they  were  considerably  higher  than  most  of  the  surrounding 
country.  These  shields  were  covered  with  tree  tangle-foot.  The 
purpose  of  placing  the  shields  in  this  position  was  to  find  out  what 
sorts  of  insects  were  carried  by  the  wind  in  considerable  numbers, 
and  to  discover  if  Macrosiphum  was  among  them.  The  shields 
were  examined  from  day  to  day  untW  "^wV^  fevVv,  vjVv^tv  ^e  tangle-foot 
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had  become  so  dried  as  to  be  of  little  use.    Insects  of  many  different 
kinds  were  found,  but  no  plant-lice  among  them. 

A  similar  canvas  shield  was  raised  on  a  frame  of  iron  piping, 
on  May  loth,  on  the  southeast  corner  of  the  rye-field  above  men- 
tioned. The  shield  was  faced  to  the  southeast,  and  held  in  place 
with  ropes  attached  to  the  iron  frame.  This  was  examined  from 
time  to  time  up  to  July  13th.  Insects  of  many  different  kinds  were 
found  upon  it;  among  them,  on  June  25th,  many  winged  specimens 
of  aphid,  Callipterus  punctata,  which  breeds  on  oak.  As  there  were 
no  oaks  within  300  yards  of  the  shield,  these  plant-lice  must  have 
been  carried  a  considerable  distance  directly  by  the  wind.  No 
Macrosiphum,  however,  were  found  on  this  shield  at  any  time. 

On  July  15th  a  new  shield  was  placed  on  the  tower,  in  the  posi- 
tion occupied  by  the  old  ones  above  described,  and  was  examined 
from  time  to  time  up  to  September  8th ;  but  no  aphids  were  found 
at  any  time  upon  it,  so  that  the  work  with  these  shields,  as  far  as 
plant-lice  in  general  and  Macrosiphum  in  particular  are  concerned, 
is  mostly  negative. 
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THREE  BAD   INSECTS   IN  MINNESOTA  NURSERIES 
AND   ORCHARDS. 


The   OTSter-shell   Scale   or  Apple-bark  Louse,   the   Scurfy  Sci 
and  the  Buffalo  Tree  Hopper. 


Flgr.   47.     The    Oystrr    Shell    Scale.      After    Bureau    of 
Entomology,   U.  S.   Dept.  Agrrlculture. 


The  Oyster-Shell  Scale  and  the  Scurfy  Scale  appear  to  be 
the  increase  in  this  state,  and  both  capable  of  injuring  the  treei 
the  nurseryman  and  the  orchardist. 
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The  first  named,  brownish  in  color,  is  at  once  recognized  by  its 
elongated  "oyster-shaped"  appearance.  It  infests  not  only  the 
apple,  but  other  fruit  trees,  as  well  as  lilacs  and  various  other  orna- 
mentals. The  eggs  pass  through  the  winter  under  the  scale,  and 
hatch  in  the  spring — May  or  June  in  Minnesota.  The  tiny  young 
crawl  over  the  tree  for  a  few  hours,  and  then  become  fixed,  and 
secrete  the  scale  which  is  to  cover  them  for  the  remainder  of  their 
existence. 

Spraying  with  a  strong  lime-sulphur  solution,  at  a  time  when 
the  trees  are  dormant,  has  been  recommended :  but  perhaps  as  good 
or  a  better  way  is  to  spray  several  times  with  a  mild  lime-sulphur 
solution,  or  with  kerosene  emulsion,  or  with  so-called  whale  oil 
soap,  at  the  time  when  the  young  scales  are  crawling  over  the  tree. 
A  very  effective  thing  to  do  would  be  to  employ  both  the  winter  and 
spring  sprayings.  In  this  connection  see  the  article  on  spraying, 
page  143. 


Fig.   48.     The   Scurfy   Scale. 


The  Scurfy  Scale,  Chionaspis  fur  funis  Fitch,  deserves  notice 
here,  although  mentioned  in  the  Twelfth  Report.  Both  it  and  the 
previous  scale  appear  to  have  become  much  more  abundant  since 
the  printing  of  the  last  report  in  1908.    The  Scuriv  ^iC-aX^  ^\n^%  ^o 
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trunks  and  branches  of  affected  trees  a  ''scurfy"  appearance.  The 
scale  is  oval,  somewhat  elongated,  about  one-tenth  of  an  inch  long, 
pointed  at  one  end,  and  white.  In  addition  to  the  apple,  it  affects 
pears  where  such  are  grown,  also  poplar,  cottonwood,  mountain 
ash,  willow  and  other  trees  and  shrubs.  A  closely-allied  form  is 
found  on  the  elm.  The  life-history  is  much  like  that  of  the  Oyster- 
shell  Scale,  and  the  same  remedial  measures  are  advocated. 

The  Buffalo  Tree-hopper,  Ceresa  bubalus,  Fab,  is  the  cause 
of  much  complaint,  reaching  this  division  from  nurserymen  and 
orchardists.  The  illustration  gives  a  fairly  good  idea  of  this 
queer-looking  insect.  We  also  in- 
sert figure  of  twig,  showing  tho 
work  of  the  female  in  laying  her 
eggs.  Fruit-growers  frequently 
attribute  these  scars  to  hail.  This 
work,  of  course,  weakens  the  twig 
or  branch.  Further,  any  wounds 
made  by  insects  of  this  class,  or  by 
tree-crickets,  cicadas,  or  borers, 
must  render  the  cane,  shrub,  or 
tree,  as  the  case  may  be,  more  sus- 
ceptible to  attack  of  fungous  or 
bacterial  disease. 

We  believe  egg-laving  takes 
place  in  this  latitude  during  the 
latter  part  of  summer,  the  eggs 
hatching  the  following  spring.  Con- 
sequently, where  judicious  prun- 
ing can  be  resorted  to,  it  is  a  good 
plan  to  go  over  the  trees  in  winter 

or    late    fall,    trim    out    the    affected  r^fe/^aJJlt.  Bureau  of  Bntomology, 

portions    as    far   as   can   be    done   ^-  s-  DepLAgrricuiture. 
without   deforming  the   tree,   and 

burn  the  cuttings.  Orchards  and  nurseries  should  be  kept  clean 
and  free  from  weed  growth.  The  usual  accepted  methods  of  spray- 
ing for  insects  and  fungi  are  of  some  help  in  connection  with  this 
insect. 


Buffalo  Tree-hoppei 
tomoloi 
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THE  STATE  AND  FEDERAL  INSECTICIDE  LAWS. 

Two  years  ago  Minnsota  had  no  law  governing  the  manufac- 
ture and  sale  of  Paris  green  or  arsenate  of  lead.  In  1909  the 
Entomologist  assisted  in  framing  the  following  bill,  which  became 
a  law  through  the  action  of  the  Legislature  at  its  thirty-sixth 
session: 

A  BILL  FOR  AN  ACT   TO   PREVENT   DECEPTION   IN   THE   SALE   OF 
"PARIS  GREEN"  AND  OTHER  INSECTICIDES. 

Be  it  enacted  by  the  Legislature  of  the  State  of  Minnesota: 

Sec.  1.  Whoever  shall  expose  for  sale  or  sell  within  this  state  any 
"Paris  green"  or  other  insecticide  which  does  not  conform  to  all  the  require- 
ments of  this  act,  or  which  is  labeled  or  marked  in  any  manner  so  as  to  tend 
to  deceive  the  purchaser  as  to  its  nature  or  composition,  or  which  is  not 
accurately  labeled  as  hereinafter  required,  shall  be  guilty  of  a  misdemeanor, 
and  for  each  offense  shall,  upon  conviction  thereof,  be  punished  by  a  fine  of 
not  less  than  twenty-five  dollars,  and  not  more  than  one  hundred  dollars,  or 
by  imprisonment  in  the  county  Jail  not  exceeding  sixty  days. 

Sec.  2.  The  term  insecticide,  as  used  in  this  act,  shall  include  "Paris 
green"  and  any  other  substance  or  mixture  of  substances  intended  to  be  used 
for  preventing,  destroying,  repelling  or  mitigating  any  and  all  insects  which 
may  infest  vegetation. 

Sec.  8.  Any  insecticide  labeled,  marked  or  called  "Paris  green",  shall 
contain  at  least  fifty  per  cent  of  arsenious  oxide  in  combination  with  copper, 
not  more  of  water-soluble  arsenic  than  the  equivalent  of  three  and  one  half 
per  cent  arsenious  oxide,  and  no  substance  that  would  injuriously  affect  its 
strength  or  quality.  And  any  insecticide  labeled  and  called  lead  arsenate  or 
arsenate  of  lead  must  contain  at  least  fifty  per  cent  of  actual  lead  arsenate, 
tt  least  twelve  and  one-half  per  cent  of  arsenious  oxide,  and  no  added  sub- 
stances that  would  injuriously  affect  the  quality  or  strength. 

Sec.  4.  The  label  required  by  this  act  shall  clearly  and  distinctly  state 
the  name  and  reeidence  of  the  manufacturer  of  the  "Paris  green"  or  other 
insecticide,  or  the  distributor  thereof,  or  of  the  party  for  whom  the  same  is 
maouf^ctnred  and  show  the  name,  and  with  substantial  accuracy,  the  per- 
eentage  of  each  ingredient,  both  solid  and  liquid,  contained  therein;  said 
label  shall  be  printed  in  the  English  language,  in  plain  legible  type. 

Sec  6.  The  having  in  possession  by  any  person,  firm  or  corporation 
tellng  in  Mild  articles,  any  article  or  substance  hereVnbetoT^  ^^^<^t>\^^  ^t^^ 
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Dot  properly  labeled,  as  provided  in  this  act,  shall  be  considered  prima  /acie 
evidence  that  the  same  is  kept  by  such  person,  or  firm,  in  violation  of  the 
provisions  of  this  act  and  punishable  under  it. 

Sec.  6.  The  Dairy  and  Food  Commissioner  of  the  state  is  charged  with 
the  proper  enforcement  of  all  of  the  provisions  of  this  act. 

Sec.  7.  The  said  Commissioner  and  his  assistants,  experts,  chemists  and 
agents  shall  be  duly  authorized  for  the  purpose,  and  shall  have  access  and 
ingress  to  all  the  places  of  business,  factories,  stores  and  buildings  used  for 
the  manufacture  or  sale  of  such  "Paris  green"  or  other  insecticide.  They 
shall  also  have  power  and  authority  to  oi)en  any  package,  can.  or  other 
receptacle  containing  such  "Paris  green"  or  other  insecticide,  that  may  be 
sold,  manufactured  or  exposed  for  sale  in  violations  of  the  provisions  of 
this  act. 

Sec.  8.  This  act  shall  take  effect  and  be  in  force  from  and  after  Augwt 
1st.  1909. 

Congress  has  also  created  a  law,  in  no  way  repealing  or  infring- 
ing on  our  stale  law,  imposing  severe  penalties  for  the  introduction 
into  any  state  or  territory,  or  into  the  District  of  Columbia,  or  from 
any  foreign  country,  or  for  shipment  to  any  foreign  country  of  any 
insecticide  or  fungicide  which  is  adulterated  or  misbranded  within 
the  meaning  of  the  act. 

Government  officials  are  proving  to  be  aggressive  in  punishing 
viola-ors  of  United  States  law,  and  it  is  believed  that  this  law  will 
be  of  great  service  to  fruit-growers. 

Should  any  insecticide  be  manufactured  and  sold  within  our 
state  lx)r(iers.  our  state  law  will  take  care  of  it,  and  if  any  is  im- 
ported into  Minnesota,  both  the  state  and  federal  laws  will  insure 
protection  to  our  fruit-growers  in  this  connection.  The  penalties 
for  infringement  of  the  federal  law  are  quite  severe,  and  this  law 
is  noticeably  more  strict  than  the  state  law,  in  that  it  applies  to  any 
substance  or  mixture  of  substances  intended  for  use  against  insects 
infesting  "vegetation,  man  or  other  animals,  or  households,  or  which 
shall  be  present  in  any  environment  whatever."  (the  same  htitadc 
l)eing  given  to  fungicides)  while  the  state  law  only  applies  to 
insecticides  against  insects  affecting  vegetation. 
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rOUB  INJURIOUS  SHADE  TREE  AND  TIMBER  PESTS. 


Maple   Borers,   Elm   Borer    (Saperda  tridentata),   Birch-Leaf 
Skeletooizer,  Box  Elder  Twig  Borer,  Larch  Saw  Fly. 


FIk-  »0.      Kim   trve  ilyix^K  fr(nn   .ittaiks  «»f  Kim  I^himm*.     vn\v;\wA\. 
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The  year  1910  has  been  an  exceptionally  bad  one  as  regarc 
borers  and  other  pests  on  shade  trees.  Some  of  the  finest  elms  i 
the  Twin  Cities  have  either  died  from  the  attacks  of  the  Elm  Bore 
or  have  had  their  certain  death  anticipated  by  a  free  use  of  the  a3 
in  order  to  save  other  trees  not  yet  attacked.  The  Elm  Borer  pe 
forates  the  bark,  loosening  it  from  the  underlying  wood,  and  bor 
on  the  surface  of  the  wood  under  the  bark.     This  pest  can  easi 


Fig.   61.      Work  of  Elm  Tree  Borer.    Tree  \t\  loTe-gxowxv^YWX^^.   C^xV^taA. 
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girdle  a  tree  in  this  way,  and  hosts  of  elms  in  Minnesota  have  thus 
been  killed.  Frequently  exudations,  sometimes  in  the  form  of  gum, 
and  more  or  less  of  sawdust-like  castings,  will  mark  on  the  surface 
of  the  bark  the  opening  of  a  burrow.  This  exuding  matter  from 
the  burrow  appears  to  attract  ants ;  and  we  have  sometimes  detected 
the  presence  of  this  borer  in  an  elm  by  first  noticing  the  ants  as- 
cending its  trunk.  The  deadly  work  of  this  insect  begins  to  show 
itself  in  midsummer,  though  a  tree-owner  might  not  realize  the 
fatal  character  of  the  attack  until  the  following  spring ;  when,  per- 
haps, by  the  branches  not  leafing  out  properly,  and  by  the  generally 
diseased  appearance  of  an  affected  tree,  one  realizes  that  something 
very  serious  is  the  matter.  The  branches  die,  sometimes  even  in 
the  fall  following  the  attack,  and  it  is  only  a  question  of  time — 
short  at  that — when  the  tree,  which  has  taken  so  long  to  grow, 
succumbs  to  the  work  of  an  insect  hardly  more  than  an  inch  long. 
We  found  in  MinneapoUs,  on  April  20th,  19 10,  trees  dying  from  the 
previous  summer's  attack,  and  containing  at  that  date  larvae  of  this 
beetle,  of  various  ages,  and  pupae  almost  ready  to  emerge :  indicat- 
ing that  the  adult  beetles  would  begin  to  emerge  very  shortly,  pos- 
sibly by  May  ist  or  earlier,  and  continue  to  emerge  during  the  sum- 
mer, mating  and  laying  their  eggs  on  neighboring  elms  possibly 
not  hitherto  affected;  dooming  them,  also,  to  a  premature  death. 
These  facts  are  significant;  for,  when  one  finds  trees  evidently  be- 
yond cure,  on  account  of  the  work  of  this  borer,  radical  treatment 
is  demanded.  Such  trees  should  be  cut  down  in  winter  or  very 
^orly  spring,  and  not  piled  up  for  firewood,  thus  allowing  the  bee- 
^s  to  mature  and  carry  on  their  destructive  work,  but  burned, 
Hnk  and  branches  at  once,  destroying  all  the  beetles  therein  in 
whatever  stage  they  may  occur.  This  should  be  done  by  park 
boards  or  other  authorized  officials,  since  individual  owners  are 
apt  to  neglect  this  important  measure,  thus  allowing  the  pest  to 
spread  to  the  trees  of  their  neighbors.  Trees  cut  down  in  the  late 
fall  or  early  winter,  might  safely  be  used  for  firewood  during  that 
winter,  but  should  be  all  burned  before  April  ist. 
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To  protect  trees  not  al- 
ready attacked,  or  not  se- 
verely injured,  I  would 
gugt^ent  several  applica- 
tions, heginninp:  not  later 
than  May  ist.  and  repeat- 
ing at  intervals  during  the 
summer,  of  a  compound 
composed  of  thick  while- 
wash  t(^  which  crude  car- 
holic  acid  has  hecn  advled 
at  the  rate  of  \  i|uari  oi 
crude  acid  for  every  pailful 
of  whitewash,  and  arson 
ate  of  leail.  aKnu  six 
pounds  for  every  tifiy  ^^al 
Ions  of  the  wash.  This 
wash  could  l>e  coKmcvI  with 
lampblack,  nmkin^^  it  i^rcx 
a  n  d  \naM\spicuv>u^.  It 
would,  of  c\nuse,  i>rush  v^rt 
on  the  clothes  ot  ihvxc 
tvHichiuii  ihe  rvcc^.  Hu> 
shouKl  l>e  apphcvl  wuh  u 
whut^vvash  hru<h.  o\cr  t:ie 
trunk  and  the  lower  [km 
tioThN  ot  the  I  a  r  i>  e  v 
branches. 

The  lar\al  K>rers,  !:\>irKl 
in  the  burrows,  are  while 
aiKl  si.>iuewhat  rlattene^.!. 
The  beetles  ar^  brow?? 
with  a  re^l  stri^K"  on  the 
outer  e<stg:e  ot  each  witi^^cove'*.  r-vp 
projections  of  the  same  o.>Ior  |.>ro'ect 

We  tixid  in  our  notes  a  rewr'    ? 
November  fxh.    igoi>.  on   wl^ich  < 


rrv^    i: 


>v."'Ci"' 

".nvar'.i 


a: 


^^e  ceirter  oi  zl 

»t  rii^'r':^  '^'<  pest  a>  f. 

'ia'-e  \N  e  o.N*'eci:etI  Irorei 

the  trunks  of  five  trees  on  the  o.^nter  <jt  J7t:i  Sc^eec  an*!  rst  . 

South.  MirMujopoIis.    They  were  ttiost  nuintrons  ci«jse  to  the  ; 

in  ont*  tree  they  were  numerous  etiou^h  to  have  easily  ktlfei 

/gcv  iifjuriits  from  this-  pest  mat^r^aiV\  \uv:r\i\ir<^\,  iiwWax^  r 
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of  trees  in  various  parts  of  Minneapolis  were  found  to  be  seriously 
infested.  In  some  instances  of  infestation  there  were  suggestions 
of  injury  by  gas  (bark  peeled  ofT  around  lower  portions  of  trunks). 


Flgi.  53,  64,  66.     The  Elm  liorer.  S.   Trideniata,  Jarva.   pupa.   Imago.     Original. 


and  in  the  1908  instance  referred  to  there  had  been  two  leaks  in  a 
gas-main  near  the  injured  trees,  and  our  assistant  thought  that  the 
trees  may  have  been  injured  by  gas  primarily,  and  that  the  borers 
came  as  a  result  of  the  gas  injury.  We  have  reared  this  same  borer, 
S.  trideniata,  from  Poplars. 

Flat-headed  Borers,  all  Buprestids — which  may  possibly  prove, 
when  reared,  to  be  more  than  one  genus — were  extremely  injurious 
to  maples  in  1910,  and  bid  fair  to  become  established  as  a  promi- 
nent and  destructive  enemy  of  these  valuable  shade  trees.  Not 
having  yet  reared  these  larvae,  we  are  not  sure  either  of  the  genus 
or  species,  and  hence,  cannot  speak  with  certainty  of  their  life- 
history.  It  is  probable,  however,  that  they  issue  as  adults  in  spring 
and  summer.  Such  being  the  case,  and  from  what  observations  we 
have  been  able  to  make  to  date,  we  w^ould  advise  the  cutting  down 
in  fall  or  winter  or  very  early  spring,  of  a\\  trees  \n\\\c\v  ^xe.  ^nV 
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dently  doomed  to  die  by  these  borers,  and  anointing  the  trunks  and 
larger  branches  of  trees  in  the  neighborhood  with  some  repellent 
wash,  which  is  at  the  same  time  poisonous.  The  Minneapolis  Park 
Board  have  been  using  a  wash  composed  of  whale-oil  soap  and 
arsenate  of  lead;  the  poison,  of  course,  being  for  the  purpose  of 
killing  any  young  larvae  which  may  hatch  and  start  to  bore  into  the 
tree  after  the  application.  Further,  if  a  tree  is  old,  and  the  bark 
consequently  rough,  the  old  bark  should  be  scraped  off  as  far  as 
practicable,  so  that  the  wash  could  be  applied  to  the  smooth  bark 
below.  As  in  the  case  of  the  elm-borer,  maple  trees  cut  down  on 
account  of  the  presence  of  borers  should  not  be  piled  for  firewood, 
but  should  be  either  used  for  fuel  immediately  or  completely  de- 
stroyed by  fire.  In  order  to  secure  prompt  attention  in  this  mat- 
ter, since  infested  trees  are  a  menace,  the  cutting  down  and  destruc- 
tion of  such  trees  should  be  in  the  hands  of  some  authorized  official 
or  officials,  whose  business  it  is  to  act  quickly  and  intelligently  in 
such  cases. 

The  Birch  Leaf  Skeletonizer,  Bucculatrix  canadensisella  has,  in 
1909  and  1910,  proved  itself  a  serious  shade-tree  pest,  and  we  have 
received  reports  of  its  injuries  from  Duluth,  Two  Harbors, 
Northome,  Margie  and  elsewhere.  This  insect,  in  its  injurious 
larval  stage,  is  a  delicate,  slender  green  caterpillar,  with  a  brownish 
head.  The  green  of  its  body  may  be  inclined  to  yellowish.  It  is 
nearly  or  quite  one-fourth  of  an  inch  in  length  when  full  grown, 
tapering  slightly  at  anterior  and  posterior  ends.  It  may  lower  itself 
from  a  leaf,  when  disturbed,  by  a  silken  thread.  It  spins  a  brownish 
or  yellowish  cocoon  less  than  one-fourth  of  an  inch  in  length,  and 
attaches  it  to  leaf  or  twig.  From  this  cocoon  emerges  a  brown  moth 
not  half  an  inch  long,  whose  wings  are  crossed  with  delicate  white 
bars.  The  larva  feeds  upon  the  softer  parts  of  the  leaves,  and 
this  leaves  a  brownish  skeleton;  in  other  words,  it  "skeletonizes" 
the  leaves.  The  injury  is  conspicuous  in  the  latter  part  of  summer. 
Our  notes  show  that  all  complaints  of  this  insect  were  received  in 
the  month  of  September. 

In  a  report  from  Duluth,  of  injury  by  the  above  insect,  we  found 
the  leaf-roller,  Archips  paralella  partially  responsible;  at  least  that 
jnsect  was  reared  from  material  sent. 
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Where  trees  are  not  too  large,  spraying 
with  arsenate  of  lead,  four  or  five  pounds  in 
a  hundred  gallons  of  water,  should  be  an 
easy  means  of  controlling  this  pest.  In  cases 
of  large  trees,  bamboo  extensions  handled 
from  elevated  platforms  would  enable  one  to 
place  the  spray  higher  than  when  working 
from  the  ground;  or  one  could,  in  an  emer- 
gency, climb  quite  a  distance  up  large  trees 
with  stout  branches,  carrying  the  bamboo 
extension. 

The  Box  Elder  Twig  Borer,  is  perhaps 

not,  at  this  writing,  a  very  serious  pest,  yet 

«    i.-    ™.    ,    ^ «      it    is   becoming   extremely    abundant.      Our 

Fig.  56.     Work  of  Box  ^  ^ 

HderTwifiT-borer.  Oriar-  illustration  givcs  a  good  idea  of  the  appear- 
ance of  the  different  stages  of  the  insect,  as 
well  as  the  injury  to  box  elders.  The  moth  was  identified  for  us, 
by  W.  D;  Kearfott,  as  Proteopteryx  willingana,  described  by  him 
as  a  new  species  in  1904  (Canadian  Ent.,  Vol.  XXXVI,  p.  306). 


'/•M««ft»fS5^ 


rr»»i'^' 


The  collecting  and  burning  of  infested  twigs 
in  June  and  July  would  be  a  desirable  way  ofi 
lessening  their  numbers.  This  insect  was  dis- 
cussed in  the  Twelfth  Annual  Report  of  the 
Minnesota  State  Entomologist,  p.  97.  At  that 
time  we  had  reared  no  males ;  and,   from  the      R^s.  57  and  ss.  urva 

and   pupa   of   Box   Elder 

females  sent  him.  Dr.  C.  H.  Fernald  regarded  it  Twig-borer.  Oruinai. 
as  Proteoteras  aesculanum  Riley.     Specimens  of  males,  however, 
were  necessary  to  establish  the  exact  identity  of  the  insect. 

The  Larch  Saw  Fly,  Lygaeonematus 
ericksonii  Hart,  is  an  enemy  of  our  tama- 
racks which  has  caused  considerable  alarm 
amongst  Minnesota  lumbermen.  We  as- 
signed the  problem  in  its  general  and  special 
aspects  to  Prof.  Ruggles,  of  this  division, 
who  reports  upon  his  1909  and  1910  observa- 
■^***  Oiiguiai       tions  as  follows : 
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The  northern  part  of  Minnesota  has 
an  enormous  acreage  in  timber,  and  will 
have  for  a  number  of  years  to  come,  in 
spite  of  the  forest  fires  and  normal  cut- 
ting processes.  It  has  been  impossible 
to  determine  the  amount  of  tamarack 
in  this  region,  although  a  number  of 
foresters  familiar  with  the  tamarack 
areas  have  been  questioned.  An  esti- 
mate given  ran  up  into  the  millions  of 
dollars. 

When  the  Larch  Sawfly  began  its  dep- 
redations, in  1908,  there  was  great  con- 
cern among  the  lumbermen.  The  pres- 
ence of  this  insect  was  first  noted  in 
August,  1909;  though,  from  the  dead 
and  dying  tamaracks  seen,  the  pest 
must  have  been  at  work  during  the  two 
or  three  preceeding  years.  At  the 
present  time  there  are,  to  my  know- 
ledge, three  areas  of  infestation  in  Min- 
nesota— one  at  Itasca  Park  (a  thirty- 
five-square-mile  tract  around  Lake 
Itasca);  one  at  Cloquet,  where  the 
State  Forestry  Experiment  Station  is 
located;  and  another  near  Ely,  in  the 
U.  S.  Government  reserve.  Unfortu- 
nately the  writer  has  examined  per-  pjg  go.  Work  of  Larch  Saw  Fly. 
sonally  only  the  area  at  Itasca  Park,  RupKies. 
and   there  not  in  the  breeding  season; 

but  in  each  of  two  years,  Just  as  the  larvae  were  leaving,  or  had,  for  the  most 
part,  left  the  trees. 

The  work  on  the  insect  has  been  done  almost  entirely  in  the  insectary. 
Several  hundred  cocoons  were  gathered  in  the  spring  of  1910,  but  from  this 
number  only  125  adults  were  reared;  and  of  these  it  is  interesting  to  note 
that  three  were  males,  a  larger  percentage  than  Dr.  Hewitt  found  in  his  work 
on  the  Larch  Saw-fly  In  Europe;  although  perhaps,  with  a  larger  number 
reared,  a  smaller  proportion  of  males  might  have  appeared. 

One  species  of  Hymenopterous  parasite  was  reared,  which  occured  in 
large  numbers.  I  estimated  that  ten  to  fifteen  per  cent  of  the  cocoons  showed, 
the  presence  of  this  parasite.      Mr.  C.  T.  Brues  identified  it  as  Diglochus  sp. 

Prof.  R.  H.  Pettit,  of  East  Lansing,  Mich.,  learning  that  work  was  t>eing 
done  on  this  sawfly,  kindly  sent  me  a  fungus  preparation  to  scatter  among 
the  larvae  as  they  were  descending  the  trees  to  enter  the  soil.  Unfortunately, 
this  fungus  arrived  after  the  cocoons  were  well  formed;  but  in  spite  of  this 
a  few  experiments  were  started,  and  by  September  1st  the  fungus  had  spread 
considerably.  This  fungus,  however,  seems  to  be  almost  identical  with  the 
one  found  by  me  this  summer  under  natural  conditions.  In  one  small  area 
I  found  as  many  as  five  per  cent  of  the  1909  cocoons  infested. 
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The  season  of  1910,  In  Minnesota,  was  the  dryest  in  the  history  of  the 
vhite  man.    In  Itasca  Park  where,  In  former  years,  the  mosquitoes  had  heen 
Qobearable,  in  1910  no  mosquitoes  were  present,  even  in  the  usually  swampy 
regions  of  the  Park.    I  give  this  to  show  how  dry  it  was.    Now,  whether 
because  of  this  excessive  dryness  or  not,  the  larch  saw-fly  larvae  did  not 
remain  on  the  tamaracks  as  long  as  they  had  in  previous  years,  leaving  while 
the  trees  still  showed  green.     Also,  the  cocoons  were  considerably  smaller 
than  they  had  been  in  previous  years.    It  seems,  then,  that  the  tamaracks 
bere  will  have  a  little  respite  next  year  from  the  gross  attacks  of  these  pests. 
The  other  regions  of  infestation,  according  to  reports  received,  did  not  mani- 
fest any  such  peculiarity. 


Fig:.  «i. 
Larch.  Saw 
gles. 


Larva     of 
Fly.        Rug:- 


Fig.  62.  Pupa  of 
Larch  Saw  Fly. 
RuRTKles. 


Fig.  63.  Cocoon 
of  Larch  Saw 
Fly.      Ruggles. 


FlfiT.   64.     Adult  Male  Saw  Fly.     Original. 

The  larva  of  this  sawfly  is,  when  full  grown,  a  pale  green  worm, 
a  little  more  than  a  half  inch  in  length,  and  feeds  upon  the  needles 
of  the  tamarack.  The  fly,  or  perfect  insect,  is  half  an  inch  long, 
with  blackish  body,  marked  by  a  band  of  red  across  the  middle  of 
the  abdomen.  It  has  four  wings.  This  is  the  insect  so  well  known 
for  several  years  in  the  forests  of  the  Middle  West  and  New  Eng- 
land.   It  is  parasitized  to  some  extent,  and  it  is  possible  that  we 
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will  have  to  depend  upon  these  parasites,  or  upon  fungous  diseas< 
in  remote  regions  where  large  tracts  are  involved.  They  are  n 
always  troublesome,  doubtless  owing  to  the  work  of  the  two  age 
cies  just  mentioned.  If  one  has  a  few  ornamental  larch  trees  s 
fected,  the  worms  can  easily  be  shaken  off  the  tree;  they  will  n 
climb  up  the  trunk.  Or  the  trees  can  be  sprayed  with  arsenate 
lead,  four  pounds  to  loo  gallons  of  water.  This  Division  w 
probably  have  occasion  to  report  further  upon  this  timber  pest 
a  later  date. 
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A  Cerambycid  Beetle  Infesting  Black  and  Bnr-Oaks. 

On  July  3d  Dr.  Franklin  examined  some  bur-oak  trees  in  Har- 
riet Park,  Minneapolis.  Two  large  trees  were  in  a  dying  condi- 
tion, and  two  other  very  good  specimens  were  already  dead.  In  a 
borer-hole  in  the  bark  of  one  of  these  a  beetle  was  found,  which 
was  pinned,  and  may  be  found  by  referring  to  accession  reference, 
experiment  561.  This  was  determined  to  be  the  Rustic  Borer, 
Xylotrechus  colomis.  The  presence  of  this  beetle  would  seem  to 
indicate  that  this  was  the  species  which  caused  the  death  and  the 
dying  condition  of  these  trees.  Several  larvae  were  collected  and 
bottled  (see  accession  reference  for  experiment  561).  Later,  a 
large  number  of  black  oak  trees  in  Minnehaha  Park  were  found  to 
be  in  a  dying  condition,  and  removal  of  the  bark  showed  the  work 
of  a  borer,  which  appeared  exactly  like  that  under  the  bark  of  the 
bur-oak  trees  in  Harriet  Park,  above  mentioned.  So,  while  it  is  not 
certain,  it  seems  probable  that  the  Rustic  Borer  may  have  caused 
all  this  trouble. 

It  should  be  noted  here  that  in  other  portions  of  Minneapolis, 
and  also  in  St.  Paul,  oaks  were  seen  during  the  season  to  be  in  poor 
condition,  and  a  large  number  of  them  to  be  infested  with  borers. 
Whether  many  of  them  were  infested  with  this  insect  is  a  question. 


114 


INJURIOUS  INSECTS  OF  I9O9  AND  I9IO. 


THE    FRANKLIN    CABINET    FOR    ALCOHOLIC   KATERIAIS. 

As  material  preserved  in  alcohol  or  other  liquid  is  often  de- 
stroyed, or  becomes  much  deteriorated  by  the  liquids  evaporating.    1 
it  is  desirable  that  vials  containing  materials  so  preserved  should  be    ] 
kept  in  a  place  wherein  the  humidity  is  continuously  at  saturation 
point.     When  vials  are  left  out.  as  they  usually  are,  each  having 


FiK-   ♦»o.     The   cast?   closed. 


no  particular  place,  they  usually  become  dusty,  and  are  difficult  to 
keep  in  order.  In  view  of  these  facts  the  cabinet  described  below 
was  originated  for  the  purpose  of  keeping  alcoholic  material  clean, 
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order  and  in  condition.     Details  of  this  cabinet  were  designed 
by  Dr.  H.  J,  Franklin,  hence  we  have  given  it  his  name. 

The  cabinet  should  be  of  galvanized  iron.     It  has  an  inner  and 
an  outer  door,  with  an  air  space  between  the  two.     The  basal  por- 
tion of  the  cabinet  forms  a  pan  or  tray,  W'hich  is  air  tight  and 
contains  a  quantity  of  the  same  liquid  as  that  which  is  in  the  vials. 
The  cabinet  contains  a  ntuiiher  of  galvanised  iron  trays,  open  at 
the  top.    These  are  divided  crossways  into  spaces  of  <!ifferent  widths, 
^according  to  the  lengths  of  the  vials  to  be  placed  in  them.     A  small 
|lass  tube,  exterior  to  the  bottom  of  ihe  case,  acts  as  an  indicator 
show,  without  opening  the  case,  how  much  liquid  the  cabinet 


^ntains.  This  glass  tube  is  provided  with  a  stout  wire  guard.  Our 
^^t,  with  the  exception  of  the  shelves,  was  made  of  tin  throughout; 
^tld  the  bottom  of  it,  where  the  liquid  was  kept,  rusted  badly  in 
tJme.  If  it  had  been  made  of  galvanized  iron,  this  would  have  been 
prevented.  Our  case  was  made  according  to  the  following  meas- 
urements : 
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The  case  proper  is  28j^  inches  from  top  to  bottom,  20  inches 
from  front  to  back,  and  18^  inches  wide.    It  rests  on  five  tin  feet 
The  inner  door  consists  of  a  plate  of  tin,  around  the  margin  of 
which,  on  the  inside,  there  rests  a  V-shaped  ridge,  which  fits  into 
a  gutter  of  the  same  form.    The  gutter  is  lined  with  heavy  felt.    On 
the  outside  of  this  inner  door  there  occur  at  regular  intervals  nine 
tin  buffers,  ranged  in  three  rows.     These  buffers  are  in  the  fonn 
of  truncated  cones,  the  bases  of  the  cones  constituting  the  outer  por- 
tions of  the  buffers.     The  outer  door  is  one  and  one-half  inches 


r  r —  -   -f 


Flg:.67.     The  case  with  both  doors  removed  to  show 
trays  for  holding  vials. 


from  the  inner  one.  It  has  upon  its  internal  margin  a  square  ridgc> 
which  fits  into  a  square  gutter  exterior  to  the  wall  of  the  case.  This 
gutter  is  also  lined  with  heavy  felt.  The  outer  door  is  fastened  in 
place  by  six  .clasps — one  at  the  top  and  bottom,  and  two  at  each  side. 
They  clasp  around  the  base  of  the  outer  gutter.  This  outer  door 
presses  snugly  against  the  buffers  on  the  outside  of  the  inner  door; 
so  that,  when  the  outer  door  is  firmly  clasped  in  place,  the  inner 


IKJURIOUS  INSECTS  OF    fyoy  AND    I91O. 


MJ 


•lour  is  kept  also  in  place  bv  the  pressings  of  the  outer  floor  against 
these  buffers. 

There  are  seven  trays,  each  of  which  slifies,  after  the  manner 
of  a  drawer,  on  a  small  tin  shelf  on  each  side  of  the  interior  of  the 
cabinet*  The  shelves  are  1Y2  inches  witfe.  The  tubular  indicator 
3  inches  lon^,  and  consists  of  a  bent  glass  tube^  the  top  of  which 
nters  the  case  just  below  the  shelf  of  the  lowermost  drawer,  and 
"the  bottom  of  which  enters  flush  with  the  Iiottom  of  the  reservoir 
for  liquid.  The  connections  for  the  indicatur  are  made  with  plaster 
of  Paris.  The  wires  of  the  protecting  screen  are  soldered  to  the 
*ide  of  the  case.  The  drawers  are  I'VVj  inches  wide,  18  inches  from 
font  to  rear,  ami  [  inch  tleep.     The  apartments  vary  ;n  width  ac- 


■^   1 

^JTH 

1 

^—. , ^_^ , . 

&rding  10  the  lengths  of  the  vials  to  be  placed  in  them.  Down 
he  center  of  each  tlrawer,  rimning  from  front  to  back,  on  top.  is 
horizontal  strip  of  galvanised  iron,  which  holds?  in  place  the  top 
*>feach  partition.  This  strip  is  1V2  inches  udde.  The  seven  draw- 
^^^  are  lettered  in  front  from  A  to  G,  and  the  numbers  on  the  par* 
Mtions  of  each  drawer  run  along  the  hori?.ontal  strip  which  runs 
^cmss  them  above.  This  numbering  and  lettering  is  for  the  pur- 
of  making  it  possible  to  '*accessioTV'  the  material  and  keep 
in  known  order. 
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METHOD  OF  BEARXNG  B0BEB8. 


As  it  became  desirable  to  rear  borers  from  white  birch,  a  means 
was  devised  for  doing  so  by  Dr.  Franklin,  at  that  time  in  charge  of   I 
the  Insectary:  and  it  proved  so  satisfactory  that  it  seems  worth 
while  to  describe  it.     This  method  has  served  not  only  the  pur- 
pose of  rearing  these  borers,  to  find  out  what  they  are,  but  it  has 
proved  to  be  so  effective  that  it  has  value  in  rearing  all  borers  when 
present  in  large  numbers;  and  probably,  by  means  of  this  method, 
a  practically  complete  emerjjfence  can  be  obtained,  thus  givin^| 
good  idea  of  the  amount  of  infe^^tation  in  all  cases  in  which  vmK 
method  is  used. 


FIgr.  69.     A   device  for  rearing  borers   from  a  log:  of  considerable  siie. 
Inclosing  the  log.     Franklin. 

A  portion  of  a  cut-leaf  birch  log,  tedly  infested  with  larvae  of 
the  Bronze  Birch  Borer,  Agrilns  auxins,  seven  and  one-half  inches 
in  diameter  at  one  end,  and  six  inches  at  the  other,  and  four  fctf 
two  and  one-half  inches  long,  was  carefully  and  loosely  wrapped 
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I  copper  wire  cloth.  No.  60  mesh,  so  that  only  very  minute  insects 

^eould  g^et  through  it.    Along  one  side  of  the  wire  cloth  were  cut  five 

small  openings,  the  edges  of  which  were  deeply  jagged.    The  tndi- 

iridual  scallops  or  jags   in  each  opening  were   turned   backward 

Dvcr  a  ring  of  cork,  of  such  size  that  it  would  fit  tightly  into  the 

ase  of  a  lamp-chimney;  then  this  jointure  or  junction  was  rein- 
forced with  putty,  which  was  tied  in  place  with  cloth  bands  until  it 
got  hardened.  The  outer  ends  of  the  lamp-chimneys,  which  marie 
pis  close  connection  with  ihe  intent)r  of  the  wire  cloth  case,  were 
closed  with  removable  tin  box  caps.  The  wire  cloth  was  nailed 
down  to  the  log,  along  one  side  and  at  the  ends,  with  small  staples ; 

nd  I  he  connection  between  the  two  ends  of  the  cloth,  so  caught 


Fip5^.   To.      A    fiMir-^  it    tvvn-jnch    log    i?ovi^Jtd    wiUi 


together  along  the  side  of  the  log,  was  made  tight  with  putty. 
Small  pieces  of  cork  were  nailed  to  the  side  of  the  log  underneath 
this  putty  line,  so  that  beetles  which  might  emerge  would  have  free 
chance  to  move  all  over  the  log,  excepting  around  the  ends,  where 
they  were  shut  off  by  cotton  stuffed  inside  of  the  cloth  and  around 
the  ends  of  the  log.  After  ever>^hing  was  made  tight  in  this  way 
—the  lamp-chimneys  being  in  place,  and  their  ends  being  held  up 
from  the  ground  in  a  horizontal  position  by  cross-sticks  placed 
under  them — the  whole  cage  was  covered  with  coarse  sacking  and 
paper,  and  then  this  sacking  and  paper  was  covered  with  sand. 
leaving  only  the  lamp-chimneys  protruding.     In  this  location  the 
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log  was  provided  with  the  natural  dampness  of  the  earth  to  a  large 
degree,  and  at  the  same  time  the  sand  gave  admission  to  enough 
air,  so  that  everything  was  kept  in  good  condition  through  the  win- 
ter. This  apparatus  was  kept  in  the  outer  cold  portion  of  the  in- 
sectary. 

It  will  be  seen  that  this  cage  was  intended  to  work  on  the  same 
principle  as  the  parasite-cages  already  so  generally  in  use — ^that 
is,  the  lamp-chimneys  take  the  place  of  the  glass  tubes  in  the  para- 
site-cage— and  it  was  taken  for  granted  that  the  beetles,  when 
they  emerged,  would  go  to  the  light  in  the  lamp-chimneys. 


\-. 


.■> 


F\g.   71.     The  "borer  capre "  ready  to  be  covered  with  sand.     Franklin. 


The  log  passed  the  winter  in  good  condition,  and  the  adult 
beetles  emerged  regularly  from  July  ist  to  July  8th,  and  were  all 
in  splendid  condition,  twenty-six  in  all  being  taken  from  the  chim- 
neys. The  log  was  afterward  chopped  open,  and  no  dead  larvae 
or  pupae  were  found  in  the  experiment.  The  adults  which  were 
taken  from  the  experiment  were  all  pinned,  and  many  larvae  of 
this  species  were  bottled,  and  these  specimens  may  be  found  by 
looking  up  the  accession  references  of  experiment  410,  1908. 

A  general  view  drawing  of  this  apparatus  was  made  as  it  lay  in 
working  condition  in  the  sand,  and  also  a  drawing  of  one  of  the 
lamp-chimneys,  showing  the  connection  between  the  lamp-chimney 
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and  the  wire  cloth.  Five  photographs  were  made  of  this  apparatus 
^-one  showing  the  apparatus  in  working  condition  in  the  ground : 
one  with  the  dirt  removed,  showing  the  apparatus  in  place,  with  the 
wire  cloth  covered  wath  paper  and  burlap;  and  one  the  same  as  the 
iecond  with  the  paper  and  burlap  removed,  showing  just  the  wire 
cloth  enclosing  the  log.  which,  in  the  photo,  shows  through  the 
wire  clothe  and  the  lamp-chimneys  in  place;  one  showing  the  con- 
nmions  between  a  lamp-chimney  and  the  wire  cloth,  the  outer  por- 
tion of  the  chimney  having  been  broken  off;  and  the  fifth  showing 
the  interior  view  of  the  w^ire  cloth,  it  having  been  detached  from 
the  log  and  opened  out,  showing  the  log  lying  inside  nf  the  wire 
doth,  with  the  cotton  lying  round  its  ends. 


k 


y\i^    T*.      Covered    uil.   md    In   cold    r^fim   ut  ins^rl&ry.     Frankltn. 
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''MINNESOTA  INSECT  LIFE." 

This  publication,  edited  by  the  State  Entomologist,  is  issued 
upon  the  first  of  April,  May,  June,  July  and  August  of  each  year. 
Its  object  is  to  place  before  farmers,  nurserymen,  fruit-growers, 
gardeners  and  housekeepers,  timely  items,  which  will  be  of  value 
in  suggesting  methods  of  preserving  their  property  from  the  at- 
tacks of  insects.  The  first  issue  was  June  ist,  1910,  and  hence  there 
were  but  three  numbers  in  that  year.  Next  year  (1911)  there  will 
be  five  numbers,  beginning  April  ist. 

The  name  and  address  of  any  citizen  of  Minnesota,  wishing 
copies  of  Minnesota  Insect  Life,  will,  upon  request  made  to  the 
State  Entomologist,  be  placed  upon  our  mailing-list,  and  copies  will 
be  mailed  free  of  charge  as  soon  as  published.  The  contents  of  the 
1910  issues,  listed  below,  will  give  an  idea  of  the  nature  and  scope 
of  the  publication ;  which,  by  the  way,  is  in  no  sense  a  bulletin,  bat 
merely  intended  to  get  certain  facts  before  the  public  quickly,  when 
most  needed. 

June:  Cutworms,  Striped  Cucumber  Beetle  and  True  Squash 
Bug;  Oyster-shell  Scale  and  Scurfy  and  Scale;  House  Fly;  Straw- 
berry Weevil;  Spraying  Compounds  and  Spraying;  Green  Cab- 
bage Worm ;  Grasshoppers ;  Bee  Pasturage ;  Stalk  Borers  in  Flowcr- 
Gardens ;  Plant-Lice  or  Aphids ;  Item  of  Interest. 

July:  More  about  Grasshoppers;  On  the  Successful  Raising 
of  Asters;  The  White  Grub  in  Lawns;  Mites  and  Lice  of  Chidccns; 
Tent  and  Forest  Caterpillars;  The  Cabbage  Maggot;  Jiggers ; Items 
of  Interest. 

August:  The  Grasshopper  Situation;  The  Army  Worm; 
Black  Flies  and  Mosquitoes;  Ants  in  House  and  Garden;  Spraying 
and  Spraying  Machinery;  Cockroaches:  The  House  or  Typhoid 
Fly. 
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THE  MINNESOTA  INSECT  CHARTS. 

The  Legislature  of  1908  provided  a  fund  of  $3,500  for  the 
)reparation  and  distribution  of  a  colored  chart  to  the  public  schools 
3f  this  state,  under  the  direction  of  the  State  Entomologist.  These 
were  completed  and  distributed  in  the  spring  and  summer  of  1910; 
requests  for  them  still  reaching  us.  The  chart  is  upon  heavy,  glazed 
paper,  about  2  feet  ioJ/$  inches  by  3  feet  9  inches,  mounted  with 
metal  rods  above  and  below,  and  contains  about  sixty-four  colored 
figures,  illustrating  in  natural  colors  many  of  our  common  (and 
some  uncommon)  insects,  a  few  useful  birds,  and  some  beneficial 
insects.  Drawings  were  made  either  from  museum  or  from  living 
specimens,  by  Miss  Wood,  artist  of  the  Division,  who  also  did  all 
the  color-work.  The  engravers  and  printers  have  attained  fine 
results,  remarkably  true  to  copy,  and  the  finished  chart  is  an  ex- 
cellent example  of  what  can  be  done  with  good  brush  work,  the 
four-color  process,  and  accurate  and  careful  process  work.  The 
charts  are  fine  enough  to  have  called  forth  expressions  of  admira- 
tion and  congratulations,  not  only  from  teachers  and  others  in 
Minnesota,  but  also  from  many  sources  throughout  the  United 
States,  the  engraving  company  having  sent  samples  of  this  work 
to  many  state  institutions. 

Following  the  suggestion  of  Prof.  Schulz,  State  Superintendent 
of  Public  Instruction,  letters  were  sent  to  all  county  superintendents, 
requesting  them  to  advise  us  as  to  how  many  charts  were  needed  in 
their  counties.  The  required  numbers  were  then  sent  by  express, 
and  were  distributed  by  the  superintendents,  many  of  whom  gave 
explicit  instructions  to  their  teachers  as  to  the  proper  care  and  use 
of  the  chart.  The  following  short  circular,  published  by  Prof. 
Frcderickson,  and  sent  with  the  charts  to  his  teachers,  is  well  worth 
being  made  use  of  in  other  counties : 

Bulee  for  Keeping  and  Using  the  Insect  Charts. 

This  insect  Chart  is  the  property  of  the  school  district.  It  should  be 
^U  taken  care  of.  When  not  in  use  it  should  be  rolled  up  so  the  dust  and 
^t  will  not  dim  the  colors.  I  will  suggest  that  a  piece  of  oil-cloth,  a  little 
■onger  than  the  width  of  the  Chart  and  about  ten  inches  wide,  be  hung  back 
<tf  the  Chart,  so  that  when  it  is  rolled  up  the  oil-cloth  can  be  wrapped 
iroand  it. 

The  purpose  of  this  Chart  is  to  serve  as  a  basis  for  teaching  the  pupils 
wbat  insects  are  injurious  to  Held  and  garden,  and  what  can  be  done  to 
Bxtenninate  them  or  lessen  their  number.  Will  suggest  to  the  teachers  that 
tbe  stndj  of  one  insect  be  taken  up  at  a  time,  and  give  its  life-history,  its 
)abits»  what  plants  it  feeds  on  and  what  may  be  done  to  destroy  it. 

Teach  the  pupils  what  birds  are  beneficial  and  should  not  be  destroyed. 

Lswops  of  this  kind  could  be  given  once  or  twice  a  week. 

It  is  hoped  the  teachers  will  not  regard  this  Chart  simply  as  a  curiosity, 
It  use  it  as  it  was  intended.  W.  D.  FRBDERICKSON, 

Co.  aw^l.  ot  %<^W!JSa, 


I -'4 


INJIKIUL'S    INSKCTS   OK    I9O9    AM)    lyiO. 


The  accoin])anyinj^  half-lone  ^ives  an  approximately  correct 
idea  of  llie  appearance  i)\  this  chart,  barring  the  lack  of  color.  In 
addition  to  the  brief  descrijUion  under  each  tigiire.  we  mail  a 
pani])hlet  with  additional  information. 


P^^p.|»r    ,~lLhHrJ^ 
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NOTES    ON    WOBK    OF    INSECTARY    AND 
EXPERIMENTAL  OARDEN. 

In  1909  three  hundred  and  fourteen  different  experiments  were 
carried  on  in  the  insectary.  Two  hundred  and  fourteen  insectary 
experiments  is  the  record  for  1910,  which  really  represent  a  much 
larger  number,  included  as  "sub-experiments/'  A  large  number  of 
insects,  sent  in  to  us  for  identification,  were  reared  to  maturity,  as 
well  as  much  parasitic  material. 


Fig.   73.     A  simple  device  used  as  breedinj^:  caso.     I'rbahns. 


A  parasite  breeding-cage,  built  by  Mr.  Urbahns,  and  found 
quite  satisfactory,  is  shown  in  Fig.  yj.  Cheese-cloth  forms  the 
upper  half  of  the  back  and  entire  end  of  each  set  of  cages,  the  par- 
n'tions  between  the  indi vidua]  cages  being  ol  bo^itiX.    T\\^  \\o\\\,  "a.^ 
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indicated,  is  made  of  panes  of  glass,  which  slip  into  grooves,  strips 
of  felt  making  these  glass  doors  (for  such  they  are)  tight.  Fig. 
73  shows  a  practical  form  of  breeding-cage,  also  made  use  of  by 
Mr.  Urbahns;  namely,  large  flower-pots  under  which  any  host 
material,  other  than  a  growing  plant,  can  be  placed.  Upon  the 
inverted  flower-pots  are  placed  glass  chimneys,  as  indicated,  into 
which  ascend  insects  emerging  and  seeking  the  light.  A  board 
base,  containing  ventilators  covered  with  fine  copper  g^uze,  may 
be  used  where  collections  of  green  materials  are  inserted. 

In  the  experimental  garden  much  work  was  done,  in  1909, 
against  stalk-borers,  see  page  85,  and  in  both  1909  and  1910, 
various  vegetables  were  planted  for  experimentation.  The  garden 
contained,  in  1910,  peas,  beets,  carrots,  tomatoes,  tobacco,  com, 
potatoes,  cucumbers,  clover,  alfalfa,  wheat,  melons,  sorghum,  flax, 
beans,  plum  and  apple  trees. 

The  object  of  this  garden  was: 

1.  To  have  all  these  plants  on  hand  as  they  were  needed  foi 
insects  in  experimental  work. 

2.  To  carry  on  preliminary  experiments  in  combating  insects 
attacking  these  different  crops. 

3.  To  keep  in  touch  with  the  different  pests  attacking  each 
crop. 

Sorghum  was  planted  for  the  sole  purpose  of  trying  to  see  if 
Contarinia  sorghicola  would  attack  the  seed.  Melons  were  planted 
to  watch  Aphis  gossippi,  with  hopes  of  getting  notes  on  egg-laying 
habits.    On  potatoes,  notes  were  taken  on  preliminary  sprayings. 

A  few  experiments  were  tried  with  insecticides,  notably  against 
the  potato  beetle,  with  both  Paris  green  and  arsenate  of  lead.  This 
work  was  carried  on  by  Mr.  Stafford.  We  are  hardly  justified  in 
forming  absolute  conclusions  from  the  following  results: 

1.  Potatoes  sprayed  with  arsenate  of  lead,  1  pound  to  60  gallona.    Refiilt>: 

Considerable  reduction  in  number  of  larrae. 

2.  Potatoes  sprayed  with  arsenate  of  lead,  2  pounds  to  60  gallons.    Very  U^ 

living  larvae  present. 
S.     Potatoes  sprayed  with  arsenate  of  lead,  4  pounds  to  60  gallons.    BmnitM' 

About  the  same  as  in  two  preceding  experiments. 
4      Pf)tat()OM  Rprnyod  with  Paris  green,  1  pound  to  60  gallons.    Results:  "BU^ 

little  improvement.    Many  living  larvae." 
fi.     PotntoAH  sprayed  with  Paris  green,  2  pounds  to  60  gallona.    Vary  te^ 
potnto  bnriflfN  alive. 
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€.   Potatoes  sprayed  with  Parle  green,  8  pounds  to  60  gallons.    Same  results 
as  No.  6. 

7.   Potatoes  sprayed  when  dry  with  Paris  green  1  ounce,  flour  20  ounces. 
Killed  the  beetles  and  larvae. 

Comparative  experiments  were  carried  on  also,  by  Mr.  Urbahns, 
with  arsenate  of  lead  and  Paris  green.  Good  results  were  secured 
with  arsenate  of  lead,  3  pounds  to  25  gallons  of  water;  and  also  with 
Paris  green,  i  pound  to  25  gallons  of  water.  The  comparative  re- 
sults were  slightly  in  favor  of  the  Paris  green  spray. 

A  poisoned  bran-mash  was  used  with  success  against  cut- 
worms. To  two  pecks  of  dry  bran,  enough  Parish  green  was 
added  to  impart  a  decidedly  green  color  to  the  mass.  Then  enough 
water  was  added  to  make  it  of  the  consistency  of  chicken  dough. 
Then  enough  black  molasses  was  added  to  sweeten  it  and  give  it 
a  decided  odor.  Any  syrup  might  have  done  as  well,  possibly.  This 
poisoned  dough  was  scattered  about  in  small  masses  amongst  the 
plants  in  the  experimental  garden. 


Preliminary  Work  with  White  Grubd. 

Lachnosterna  adults,  removed  from  sod  in 
insectar}^,  garden  on  May  29th,  and  placed  in 
a  breeding-cage  under  out-of-door  tempera- 
tures, were  first  active  on  April  nth.  Fed 
freely  on  plum-leaves.  Three  hundred  and 
fifty  of  these  adults  were  placed  in  cages  con- 
taining soil.  They  were  active  on  warm 
nights  between  April  nth  and  June  ist. 
Thirty  adults  of  Lachnosterna,  remaining  ^^^'^i^B^fif  ^lUJ,';*! 
alive  on  June  ist,  produced  106  eggs.     See      ^^'^^    urbahns. 

%•  73^. 

May  5th,  thirty  adults  captured  in  a  lantern  trap — most  of  them 
died.  Thirty-five  eggs  had  been  deposited  in  the  soil  June  ist. 
These  came  from  those  of  the  captured  beetles  which  survived  after 
Wng  placed  in  breeding-cage. 

June  10,  twenty-six  adults  taken  in  lantern-trap  during  night. 
Some  of  these  were  observed  mating. 

June  II,  fifty-three  adults  taken  in  lantern-trap.  Th^sft.  de- 
posited a  few  eggs. 
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A  Successful  Method  of  Securing 
the  Fertilization  of  Clover  by 
Means  of  Bumble  Bees,  in  Ex- 
periments with  Bruchophagus 
funebris. 

At  the  very  beginning  of 
work  on  the  life-history  of 
Bruchophagus,  we  found  it 
necessary  to  secure  clover- 
seed  properly  fertilized,  and 
yet  immune  from  insect  at- 
tack. This,  as  we  discovered, 
was  a  most  difficult  thing  to  ac- 
complish. For  two  years  we 
tried  in  vain  to  do  this  by  hand- 
pollination,  the  work  being  be- 
gun by  Mr.  Ruggles  and  con- 
tinued by  Dr.  Franklin.  Natu- 
rally we  were  discouraged.  I 
am  happy  to  say,  however,  that 
this  year,  by  the  method  de- 
scribed here,  we  have  succeeded 
in  this  very  essential  principle, 
and  have  had  no  trouble  in  se- 
curing fertilized  seed,  suffering 
in  no  way  from  insect  attack, 
and  thus  forming  a  basis  for  in- 
vestigations on  the  life-history 
of  the  insect  in  question.  As 
stated  above,  the  work  was  be- 

eim  over  two  years  ago  by  Mr.  

Ruggles,    later    joined    by    Dr.   ^^^^^ti^^^""^    oTlnciosing  "ciSVerh 

Franklin.       We    have     recently 

added  to  our    force,  under    the 

provisions   of   the    Adams   Act,     Mr.  Theodore  Urbahns,  vvhc 

at  present  giving  his  entire  time  to  this  problem.     Mr.  Urbahns 

invented  a  simple  cage,  which  seems  to  answer  the  purpose 

which  it  was  intended  excellently  well.     This  cage  is  made  v 


Figr.  74.     A  mica  lamp  chimney  ih* 
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a  wooden  frame,  covered  with  white  cheese-cloth  on  three  sides 
and  on  the  top.  A  loose  glass  plate  forms  the  fourth  side.  The 
floor  is  of  wood,  perforated  in  the  center  in  such  a  way  as  to  allow 
cloverheads  from  two  or  more  plants  to  be  introduced  into  the 
cage.  The  apparatus  is  suspended  over  the  growing  plants.  The 
perforations  through  which  the  clover-heads  are  introduced  can  be 
shut  to  exclude  other  insects,  and  to  keep  the  clover-stems  in  place, 
by  means  of  two  wooden  shutters. 

The  method  of  procedure  in 
securing  the  cross-pollination  of 
the  florets  has  been  to  confine 
the  green  heads  in  other  cages, 
made  of  mica  lamp-chimneys, 
closed  at  the  top  with  a  piece  of 
cheese-cloth  and  at  the  bottom 
with  a  fold  of  the  same  kind  of 
cloth,  which  can  be  firmly  tied 
around  the  stem  bearing  the  in- 
troduced head.  This  cage  is 
held  in  place  above  a  plant  by  a 
cord  from  above  and  below. 
The  latter  apparatus  was  sug- 
gested in  an  article  by  C.  E. 
Hood  in  the  April,  1909,  num- 
ber of  the  Journal  of  Economic 
Entomology.  Of  course  these 
heads  might  have  been  covered 
with  cheese-cloth  bags,  but  in  |,j.eidiny 
that  case  they  could  not  have 
heen  so  easily  watched.  When 
the  florets  open  and  are  ready  for  pollination,  they  are  removed 
from  the  mica  cages  and  introduced  into  the  cage  made  by  Mr. 
Urbahns,  and  described  above.  Into  this  cage  one  or  two  bumble- 
bees are  introduced,  and  we  found  that  early  in  the  season  the  bees 
worked  faithfully  every  day,  after  becoming  accustomed  to  their 
prison,  occasionally  for  as  long  as  three  weeks.  Later  in  the  sea- 
^n  their  wOrk  was  not  quite  so  satisfactory,  but  when  captured 
^dy  in  the  morning  they  usually  worked  well  for  a  few  hours, 
^fter  which  time  they  were  liberated.  When  these  clover-blossoms 
"*vc  been  thoroughly  gone  over  by  the  bees,  they  are  removd  from 
T  cage,  and  again  placed  \\\  the  mk^.  c:\^^s  \ot  \\\\>\'^^ 


5.      A      siniph*      and 
ca^e.      Urbahns. 


successful 
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A  Jnmping  Seed-gall  on  Oak  Trees. 

Mr.  C.  N.  Ruedlinger,  Forester  of  the  Minneapolis  Parks, 
brought  in  on  July  ^d,  1909.  some  leaves  of  bur-oak,  which  bore 
on  their  undersides  large  numbers  of  little  round  galls.  These  galls 
contained  the  larvae  of  small  insect,  apparently  Cynipid  or  Chalcid, 
and  a  rustling  sound  could  be  heard  across  an  ordinary-sized  room 
because  of  the  movement  of  the  larvae  inside  the  galls.  Mr.  Rued- 
linger  also  brought  a  large  number  of  the  galls  which  he  had  col- 
lected from  the  ground,  these  having  become  detached  from  the 
leaves  of  the  trees  and  fallen  down  in  large  numbers.  In  their  de- 
tached condition  the  insects  had  the  power  of  making  the  galls 
which  surrounded  them  hop  several  inches  from  one  place  to  an- 
other. When  on  the  trees,  there  occurred  from  a  few  to  several  hun- 
dred of  .these  galls  on  a  single  leaf.  They  seldom  were  found  to- 
ward the  basal  portions  of  the  blade  of  the  leaf,  but  were  scattered 
over  the  rest  of  the  leaf.  These  "jumping  seeds''  as  the  public  called 
them,  excited  much  interest. 

Corresponding  with  the  positions  of  the  galls  on  the  lower  side 
of  the  leaves,  there  were  convexities  on  the  upper  surface.  These 
galls,  while  round,  were  flattened  somewhat,  that  is,  depressed. 

Some  of  the  galls  were  opened  at  the  time  they  were  brought 
in,  and  the  insects  inside  were  found  to  be  in  the  pupal  stage.  When 
the  galls  reached  the  stage  at  which  they  detached  themselves  from 
the  leaves  they  were  a  very  light  chrome  yellow  color,  and  about  2 
mm.  in  diameter.  These  were  placed  in  lamp-chimneys,  the  ends  of 
which  were  covered  with  muslin,  and  w-ere  placed  on  the  ground 
both  inside  and  outside  of  the  insectary.  In  this  way  they  could 
be  kept  and  g^ven  the  natural  moisture  of  the  earth.  The  galls  con- 
tinued to  show  their  hopping  movements  with  considerable  vigor 
as  late  as  August  4th,  and  a  slight  hopping  was  noticeable  as  late 
as  August  2 1  St. 

A  large  number  of  insects,  mostly  Chalcids,  emerged  in  these 
experiments  from  July  ist  to  August  2d.  These  were  apparently 
parasites  on  the  real  gall-formers,  as  but  a  small  percentage  of 
the  galls  show  that  insects  had  emerged  from  them,  and  the  hop- 
ping continued  for  a  considerable  number  of  days  after  these  in- 
sects ceased  to  emerge. 

These  parasites  were  all  mounted  in  balsam  on  slides,  and  some 
of  the  leaves  bearing  the  galls  were  pressed  and  put  up  in  Riker 
Mounts,  and  a  large  number  of  the  galls  were  bottled  in  alcohol 
and  formalin. 
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On  September  17th  these  insects  were  all  placed  under  a 
cage  out  of  doors  to  be  carried  through  the  winter,  but  no  a< 
have  emerged  up  to  the  date  (Dec.  i,  1910)  of  makin,^-  this  re 
From  descriptions,  however,  of  the  gall  of  Neurotcrus  saltati 
and  a  careful  examination  of  this  gall  we  l^elieve  that  to  k 
species  in  question. 


yu 


r>.     Juiiit^inii  SiM-d  lialls.    rv\^»v  aiu\  \o\vvy  vwws  ot  \v;\f  and  details.    O 
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Work  with  the  Box  Elder  Borer. 

Moths  of  this  insect  were  sent  to  Prof.  Fernald  for  determi- 
ation  some  time  during  the  summer  of  1908.  Prof.  Fernald  was 
naUe  at  that  time  to  give  a  definite  determination  because  he 
deed  the  males,  that  sex  possessing  the  more  distinctive  char- 
cters.  From  the  females  sent  him,  he  judged  it  to  be  Protcoteras 
esculantim,  Riley. 

After  this  further  experiments  were  carried  on  to  get  more 
isects  for  determination,  and  to  learn  more  about  the  life-history  of 
he  insect.  First  an  experiment  was  conducted  to  secure  the  egg- 
aying  of  the  moths  and  find  out  the  length  of  larval  life.  Adults 
irere  placed  in  a  breeding  cage  on  box-elder  seedlings.  Some  time 
fter  the  moths  had  disappeared  this  experiment  was  examined,  and 
irge  numbers  of  small  larvae  were  found  feeding  next  to  the 
lidribs  of  the  leaves  of  the  tree,  and  some  were  crawling  up  and 
own  the  stem  of  the  plant.  These  larvae  finally,  after  feeding  on 
^e  leaves  for  a  considerable  length  of  time,  as  cooler  weather  came 
n  during  the  latter  part  of  Aug^ist,  stopped  feeding  on  the  leaves, 
rhich  they  had  at  this  time  pretty  well  skeletonized,  and  bored  into 
tie  tips  of  the  twigs.  They  remained  in  this  position  for  some 
lonths,  but  the  plant  finally  died  and  the  insects  also  perished.  A 
ew  small  larvae  were  saved  and  kept  in  small  branches  of  box 
Ider,  which  were  kept  moist  all  winter,  but  these,  too,  finally  died, 
0  that  a  complete  cycle  of  the  life-history  was  not  obtained,  but  it 
5  evident  that  the  small  larvae  pass  the  winter  in  twigs  of  box  elder, 
nd  in  the  spring  proceed  with  their  development  until  they  become 
ull  grown. 

On  June  23d  and  again  on  July  14th,  a  large  number  of  these 
K)rers  were  collected  from  box  elder,  for  rearing  to  get  the  moths. 
Jy  July  14th  a  large  part  of  the  borers  gathered  on  June  23d  had 
Hipated,  and  from  this  time  on  the  remaining  larvae  went  into  the 
>upal  stage  rapidly.  On  July  14th  the  first  moth  in  captivity 
merged.     The  last  moth  of  which  we  have  record.  ercv^T^^A  o\\ 
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August  4th.    Nineteen  moths  in  all  were  reared.    With  this  mate- 
rial at  his  disposal. 

There  is  bottled  material  showing  the  work  of  this  insect,  and 
for  that  matter  branches  showing  its  work  could  at  any  time  be 
collected.  At  all  events,  if  this  insect  is  written  up,  it  would  be  de- 
sirable to  have  a  photograph  showing  its  work.  Some  of  the  borers 
were  bottled,  and  some  were  also  inflated.  All  the  pinned  and  bot- 
tled material  connected  with  this  borer  may  be  found  by  referring 
to  accession  references  of  experiments  544,  588  and  590.  In  experi- 
ments 588  and  590  parasites  emerged  and  were  pinned. 

Mr.  W.  D.  Kearfott  identified  this  insect  as  Proteopteryx  unl- 
lingana,  which  is  described  by  him  in  the  Canadian  Entomologist 
Vol.  XXXVI,  page  306.  The  late  Dr.  Fletcher  refers  to  it  (Report 
of  1904)  as  "The  Negundo  Twig  Borer,"  and  states  that  it  has 
become  quite  a  pest  in  Canada  to  trees  of  that  genus,  though  not  a 
serious  one.  It  occupies  about  the  same  position  in  Minnesota. 
Manifestly  the  burning  of  infested  twigs  which  contained  insects 
would  afford  relief  during  the  latter  part  of  June  and  during  July 
would  be  a  desirable  way  to  lessen  their  numbers. 
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THE  TTPHOm   FLT   ON   THE    MINNESOTA   IRON   RANGE. 


Your  entomologist  was  called  upon  in  September,  1910,  by  a 
member  of  the  State  Board  of  Health,  to  visit  with  him  some  of 
the  towns  of  the  Iron  Range,  for  the  purpose  of  determining  to 
what  an  extent  the  house  fly  or  typhoid  fly  was  responsible  for  an 
epidemic  of  typhoid  fever  then  prevalent  there. 

During  the  first  trip,  and  on  the  occasion  of  a  second  trip  made 
later,  we  found  the  following  conditions:     House  flies  were  ex- 
tremely abundant,  and  houses  of  miners,  boarding  houses,  cheap 
hotels,  camps,  etc.,  were  improperly  screened.    The  surroundings  of 
some  of  the  dairies  in  that  section  were  in  the  highest  degree  un- 
sanitary.    Revolting  conditions,  in  large  part  the  result  of  igno- 
rance or  indifference,  or  both,  on  the  part  of  the  miners,  were  pre- 
valent in  every  place  visited.     The  miners  consist  largely  of  Aus- 
trians,  Italians,  Finns,  and  a  very  few  Swedes.    Although  the  Finns 
^nd  Swedes  are  by  far  more  cleanly  in  habits  and  environment  than 
the  other  two  races,  they  were  the  chief  sufferers  from  typhoid, 
due  to  the  fact,  we  believe,  that  both  Finns  and  Swedes  lunch  fre- 
quently during  the  day  upon  cold  food.    The  Italians  eat  hot  meals, 
^  do  also  the  Austrians,  and  the  former  use  but  little  milk.     These 
two  races,  although  much  to  be  criticised  along  the  lines  of  cleanli- 
ness, escaped  typhoid.     The  cold  food  referred  to  above  is  on  the 
table  all  day,  freely  visited  and  walked  over  by  flies  which  enter 
through  unscreened  windows  or  doors,  having  come  directly  from 
tiear-by  filth;  in  some  cases  undoubtedly  from  typhoid  excreta  de- 
posited in  open  vaults  without  having  been  sterilized.    In  more  than 
one  case  we  found  a  landlady  temporarily  caring  for    a    typhoid 
hoarder  before  he  went  to  one  of  the  hospitals,  if  indeed  he  were 
fortunate  enough  to  get  into  a  hospital,  and  at  the  same  time  cook- 
ing for  her  remaining  guests.     A  dangerous  combination,  espe- 
cially with  the  prevailing  ignorance  as  regards  the  germs  of  the 
disease. 

We  found  that  the  sewer  of  one  of  the  towns,  a  city  of  about 
^2,000  inhabitants,  emptied  into  an  open  creek  \ess  \\\^xv  •^l  vcv\^  -acNN^c^ , 
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and  that  flies  of  various  kinds  congregated  there  upon  the  filth 
floating  in  the  slow-moving  stream.  Delivery  wagons  cross  this 
creek  in  their  trips  to  and  from  neighboring  towns  and  "locatioiis'* 
many  times  a  day,  and  we  personally  observed  that  flies  were  cw- 
ried  from  the  creek  upon  vehicles  of  this  sort,  offering,  with  the 
unscreened  houses  everywhere  met  with,  ideal  conditions  for  the 
spread  of  the  epidemic.     To  add  to  the  difficulties  which  local  au- 


KlK.   SI.       All    ih.T    111  thy   alley. 


tliuiiiics  have  i<>  n.ntciKl  wiih  is  the  fact  that  Finns.  Austrians. 
ami  Italians  arc  more  or  loss  fatalistic  in  their  views,  and  further- 
iiioic.  iIk'v  arc  soiiiewiiat  suspicions  of  would-be  well-doers  con- 
nriicd  with  tiu'  iiiiiiinj^  companies  or  cities;  they  are  loath  to  use 
\\\r  ninjjcine  j'iven  them  (especially  true  of  the  Swedes),  and  evi- 
tlriith  li:i\r  nn(  lieen  usoi\  \o  <;v\c\\  wUexAVKoTv  \x\  iVve.  old  country.    It 
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must  be  borne  in  mind,  also,  that  these  foreigners  have  brought 
with  them  from  their  own  countries  all  their  habits;  their  temper- 
ament is  unchanged;  they  surround  themselves  here  with  the  same 
conduiuris,  as  far  as  they  can,  which  they  found  congenial  there — 

all  of  these  facts  make  it  iliflFicult  for  the  authorities  to  cope  with 
infet'ticHis  diseases. 

In  addition  to  more  nTodem  methods  of  disposing  of  ^^ewagc. 
lliere  is  evidently  need  of  constant,  intelligent  supervision  over  these 
people  on  tile  part  of  conscientious  experts.     Why  more  of  them  do 


*• 


Fig:.   So.     Creek   into  whirh   tlie  sewagre  of  a  largre  to\irn  enters. 


not  die  of  typhoid  is  a  wonder.  Tiie  same  kindly  Providence  which 
keeps  an  intoxicated  man  from  iiarm  must  be  caring  tor  them  in 
their  blind  ignorance.  We  left  the  locality  impressed  witli  the  ex- 
istence of  the  following  significant  factors :  Exposed  foulness  of 
all  kinds,  including  pathological  excreta,  in  close  proximity  to 
human  fooc]:  an  enormous  number  of  flies  congregating  in  towns 
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id  settlements  where  an  abundance  of  moisture  and  filth  were 
ound:  absence  of  screens  on  windows  and  doors,  and  dense  igno- 
mce  and  indifference  on  the  part  of  the  miners.  We  could  draw, 
roni  our  visits,  only  one  conclusion,  that  the  typhoid  fly  was  the 
ll^ent  for  the  spread  of  typhoid  in  that  locality ;  as  well  as  for  the 
[occurrence  of  a  mild  form  of  dysentery  which  appeared  there  in  July 
and  August.  This  dysentery  appearing  in  mid-summer,  at  a  time 
when  the  water  supply  was  above  suspicion,  and  diflfered  from  the 
water -caused  dysentery  (prevalent  there  in  May,  and  directly  trace- 
able to  the  water  supply),  by  being  mild,  causing  but  little  pain  and 
nausea,  and  but  little  or  no  fever.  Patients  lost  but  little  time  from* 
work. 

For  the  most  part,  health  officials  in  the  towns  visited  are 
doing  all  they  can  to  better  the  conditions  outlined  above,  and  it 
must  be  borne  in  mind  that  the  Iron  Range  is  not  the  only  locality 
where  such  conditions  prevail.  Outbreaks  of  this  sort  may  and  do 
occur  wherever  filthy  conditions  accompanied  by  ignorance  and  by 
house  flies  occur.  We  insert  here  a  few  illustrations  emphasizing 
these  conditions  in  the  localities  visited.  It  is  encouraging,  in  this 
cx>iincction,  to  note  the  presence  of  splendid  schools  on  the  Iron 
Range,  of  night  schools  well  patronized,  and  of  a  class  of  men  who 
believe  in  the  education  and  betterment  of  the  conditions  of  the 
foreign  population,  for  business  reasons,  even  if  not  influenced  by 
altruistic  motives. 
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.      OSGHABD  AND  GABDEN  SPRAYXNG. 
Xntrodnction. 

The  following  article  on  "Orchard  and  Garden  Spraying"  is  the 
iwak  of  the  collaboration  of  A.  G.  Ruggles  of  the  Division  of  En- 
tomology, and  E.  C.  Stakman  of  the  Division  of  Plant  Pathology. 
Its  qipearance  at  this  date  is  timely,  and  there  is  much  demand  for 
the  infomiation  contained  therein. 

By  the  up-to-date  orchardist  spraying  is  considered  as  essen- 
tial as  any  of  the  other  processes  necessary  to  the  production  of 
good  fruit  It  is  regarded  in  much  the  same  light  that  insurance 
is  to  the  householder.  Without  spraying  one  runs  the  risk  of  con- 
sidsrafale  loss.  To  spray  intelligently  one  should  know  just  what 
he  18  spraying  for,  and  it  is  nearly  always  essential  that  he  should 
know  at  least  the  main  features  of  the  life  history  of  the  pest 
sprayed  against,  be  it  insect  or  disease.  In  the  following  pages 
we  have  endeavored  to  give  brief  life  histories,  and  thus  show  the 
reason  for  spraying  with  such  and  such  a  compound  in  each  case. 
Very  often  we  can  advantageously  use  a  fungicide  at  the  same  time 
we  use  an  insecticide.  It  is  advisable  to  do  this  wherever  possi- 
ble. In  fact,  when  spraying  against  a  known  insect,  it  is  always 
jDod  policy  to  combine  even  if  not  absolutely  sure  of  the  disease  to 
)C  sprayed  against.  Sometimes,  as  with  the  lime-sulphur  washes,  a 
ipray  is  both  an  insecticide  and  a  fungicide.  Arsenate  of  lead  has 
I  small  fungicidal  value,  and  when  added  to  the  lime-sulphur  wash 
his  fungicidal  value  is  increased. 

A  few  precautions  are  perhaps  necessary,  viz. : 

1,  Never  spray  when  the  trees  are  in  bloom.  A  day's  delay  at 
his  time  will  not  materially  affect  the  result  of  the  s{>ray.  Bees 
nd  many  other  insects  are  very  numerous  at  this  time,  fertilizing  the 
lowers.  A  spraying  compound  thrown  on  them  will  lessen  the 
mount  of  fruit  set  and  destroy  the  honey  bees. 

2.  Sprays  recommended  for  the  dormant  season  should  never 
e  tried  when  the  trees  are  in  leaf. 

Before  taking  up  the  insecticides  and  fungicides  in  detail  a  gen- 
ral  idea  of  the  use  of  these  killing-compounds  may  be  desirable. 
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The  "cide''  of  these  words  means  "kill."  An  insecticide  is  some 
thing  that  will  kill  an  insect ;  a  fungicide  is  something  that  will  kill 
a  fungous  disease.  Different  kinds  of  compounds  are  used  for 
the  different  kinds  of  insects  and  diseases.  There  is  no  one 
spray  that  is  the  ''cure-air'  for  everything.  For  instance,  insects 
that  bite,  like  caterpillars  and  beetles,  take  one  kind  of  insecticide; 
insects  that  suck,  like  plant  lice  and  scales,  require  another  kind  of 
insecticide.  One  fungicide  is  good  for  one  disease,  but  it  may  be 
worthless  against  another  disease.  The  insecticides  are  usually 
separated  into  three  groups: 

1.  Gaseous  insecticides.  These  are  used  in  an  enclosed  space 
against  either  biting  or  sucking  insects.  Hydrocyanic  acid-gas, 
carbon-bisulpliid,  and  tobacco  smoke  come  in  this  group. 

2.  Contact  insecticides.  These  are  used  against  insects  that 
suck  their  nourishment  from  plants  through  a  proboscis-like  beak, 
or  against  biting  insects  that  cannot  be  induced  to  eat  the  parts  of 
the  plant  covered  with  an  internal  insecticide.  In  this  group  are 
found  the  lime-sulphur  washes,  crude  petroleum,  kerosene,  soaps, 
miscible  oils,  etc. 

3.  Stomach  or  internal  insecticides.  These  are  used  against 
insects  that  eat  the  foliage.  The  most  important  of  these,  like 
arsenate  of  lead,  Paris  green  and  arsenite  of  lime,  contain  arsenic 
in  some  form,  and  are  callctl  arsenical  insecticides.  The  killing 
ingredient  in  these  insecticides  is  not  soluble  in  water,  but  is  in  the 
small  particles  of  matter  thai  remain  in  suspension  in  the  liquid. 

The  fungous  diseases  of  plants  are  caused  by  minute  parasitic 
plants  known  as  fungi.  Fungi,  having  no  green  coloring  matter 
(chlorophyll),  are  reduced  to  the  necessity  of  getting  their  food 
from  other  plants  or  animals,  or  from  the  dead  remains  of  plants 
or  animals.  These  fungi  are  composed  of  a  great  many  threads, 
which  gain  entrance  to  the  tissues  of  the  host  plant,  and  absorb  their 
nourishment  from  it.  Minute  reproductive  bodies,  known  as  spores. 
are  produced.  One  fungus  may  produce  more  than  one  kind  of 
spore;  during  the  growing  season  it  may  produce  one  kind,  which 
is  especially  well  fitted  to  reproduce  the  plant  very  rapidly,  while 
later  in  the  season  it  may  form  another  kind  of  spore  which  will 
live  during  the  winter  and  germinate  the  next  spring. 

The  cold-resisting  spores  may  live  during  the  winter  in  the  soil 
on  the  seed,  on  leaves,  rotted  fruit,  or  in  rubbish.  Further,  the 
threads  of  the  fungus  may  themselves  live  during  the  winter:  they 
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may  persist  in  the  seeds,  on  mummied  fruit,  or,  in  the  case  of  shrubs 
and  trees,  in  the  twigs.  Elach  fungus  has  its  own  life  story :  it  gets 
into  the  habit  of  going  through  its  life  cycle  in  a  definite  and  fairly 
constant  way.  It  may  require,  during  the  course  of  its  complete 
development,  two  different  kinds  of  plants.  For  instance,  the  rust 
of  Wealthy  apples  is  caused  by  a  fungus  which  lives  in  red  cedars 
in  the  winter  and  on  apple  trees  in  the  summer.  It  is  necessary, 
then,  in  order  to  effectually  prevent  fungous  diseases,  to  know  the 
life  habits  of  the  fungi  causing  them. 

Preventive  and  curative  measures  are  various.  Spraying  is  re- 
sorted to  when  it  is  possible,  by  covering  plant  parts  with  some  mix- 
ture either  to  kill  superficial  fungi  like  powdery  mildews,  or  to  pre- 
vent the  spores  from  germinating  properly  and  thus  infecting  the 
plant.  If  the  fungus  gets  inside  the  twigs  or  branches,  pruning 
must  be  resorted  to,  while  if  it  lives  on  decayed  or  dried  fruit, 
leaves  or  rubbish,  these  should  be  removed  and  burned.  Seed  dis- 
infection is  necessary  in  case  the  seeds  are  affected;  such  treatment 
is  of  value  in  preventing  diseases  like  potato  scab.  Then,  too,  if 
the  spores  of  the  fungus  persist  in  the  soil,  retaining  their  vitality 
for  considerable  periods,  it  is  necessary  to  rotate  crops  or  sterilize 
the  soil.  Again,  it  may  be  necessary,  when  a  fungus  requires  two 
different  plants  for  its  complete  development,  to  remove  the  so-called 
alternate  host.  Such  a  necessity  often  arises  in  dealing  with  apple 
nist;  the  removal  of  red  cedars  from  the  vicinity  of  the  apple  or- 
chard prevents  the  rust  from  living  through  the  winter.  Some 
fungi  gain  entrance  to  their  hosts  mainly  through  wounds;  obvi- 
ously, in  such  cases,  great  care  should  be  exercised  in  avoiding 
injuries,  and  in  disinfecting  and  covering  all  wounds.  Some  varie- 
ties of  fruit  are  more  resistant  to  a  certain  disease  than  others ; 
these  should,  naturally,  be  selected.  Weather  and  soil  conditions 
often  affect  to  a  remarkable  degree  the  prevalence  and  severity  of 
*  disease ;  it  is  not  always  possible  to  control  these  factors,  but  some 
precautions  can  always  be  taken  both  in  the  greenhouse  and  in  the 
field;  the  proper  kind  of  soil  can  usually  be  selected,  good  ventila- 
tion can  be  provided  for,  and  excessive  shade  can  be  avoided. 

Fungicides  may  be  applied  in  different  ways:  they  are  usually 
used  as  steeps  or  sprays,  sometimes  as  washes.     The    subject    of 
sprays  is  still  somewhat  problematic.     Bordeaux  has  been  regarded 
as  a  "cure-all,"  but,  under  certain  circumstances,  it  is  objectionable. 
It  stains  the  plant  parts  with  which  it  comes  in  contact,  so  is  un- 
fitted for  use  on  ornamental  plants  or  ripening  fruit.     Further,  the 
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copper  salts  which  are  formed  have  an  injurious  effect  on  certain 
plants,  among  them  the  pltun.  In  such  cases,  it  is  necessary  to  era- 
ploy  some  other  fungicide,  or,  at  any  rate,  to  use  very  weak  bor- 
deaux. Nevertheless,  bordeaux,  although  being  replaced  to  a  cer- 
tain extent  by  some  newer  fungicides — ^notably  the  self-boiled,  lime- 
sulphur  mixture,  is  probably  better,  for  general  purposes,  than  any 
other.  The  proper  strength  of  bordeaux  is  still  somewhat  uncer- 
tain; in  fact  it  varies  with  conditions.  The  5-5-50  formula  has 
been  regarded  as  standard,  but  excellent  results  have  been  obtained 
with  weaker  solutions,  so  it  is  probable  that,  for  general  work,  a 
4-4-50  mixture  will  be  sufficiently  strong. 

The  following  are  the  fungicides  in  common  use  as  sprays: 
bordeaux  mixture,  lime-sulphur  wash,  self-boiled  Ume  sulphur,  am- 
moniacal  copper-carbonate,  potassium  sulphide.  In  addition  to  these, 
flowers  of  sulphur  is  often  used,  especially  against  powdery  mildews, 
while  corrosive  sublimate  and  formalin  are  used  in  seed  treatment. 

The  amount  of  spray  to  apply  will  vary  with  the  size  of  the  tree. 
A  tree  having  a  spread  of  twenty-five  feet  in  full  leaf  will  require 
at  least  four  gallons.  The  person  just  learning  to  spray  ordinarily 
does  not  put  on  a  sufficient  amount,  but  stops  before  even  half  of  the 
required  amount  has  been  given.  This  is  one  of  the  main  reasons 
why  spraying  is  not  as  successful  as  it  should  be  in  the  hands  of 
the  beginning  orchardist.  A  man  must  also  learn  to  apply  the  spray 
evenly  and  thoroughly,  and,  with  possibly  one  exception,  not  in  the 
form  of  drops,  but  in  a  very  fine  mist. 

In  our  discussion  of  the  plant  pests,  there  are  perhaps  many 
forms  that  we  have  not  mentioned.  It  may  be  that  they  have  never 
been  reported  to  us  as  being  found  in  this  state,  or  perhaps  are  only 
of  local  importance.  The  Divisions  of  Entomology  and  Plant 
Pathology  of  the  Experiment  Station  are  always  willing  and  anxious 
to  find  out  the  various  pests  present  in  the  state,  and  will  welcome 
correspondence  and  specimens  of  diseased  plants,  or,  in  the  case  of 
insects,  the  enemies  themselves. 

mSEOTIOIDES   AND   FUNGIOIDES. 

Alphabetically  Arranged. 

AMMONIACAL  COPPER  CARBONATE.  This  is  not 
as  good  for  general  purposes  as  bordeaux  mixture.  It  is  used  io^ 
stead  of  bordeaux  when  it  is  desirable  to  avoid  the  spotting  of  leaves 
or  ripening  fruit.    It  is  prepared  as  follows :    Weigh  out  the  propel 
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amount  (5  oz.)  of  copper  carbonate  and  use  just  enough  ammonia 
»  dissolve  it.  If  the  ammonia  is  strong  it  should  first  be  diluted 
with  water.    Then  add  the  proper  amount  of  water  (50  gallons). 

ARSENATE  OF  LEAD.  Arsenate  of  lead  is  one  of  the  most 
^ued  of  the  arsenical  insecticides.  It  has  in  many  cases  entirely 
lisplaced  Paris  green  with  orchardists,  and  there  are  at  least  two 
[ood  reasons  for  it. 

First.  The  arsenate  of  lead  has  great  adhesive  qualities.  It  will 
lot  wash  off  even  in  quite  heavy  showers  of  rain.  Some  of  our 
ixperiments  here  at  the  Station  showed  the  presence  of  this  arsen- 
cal  on  the  leaf  in  sufficient  quantity  to  kill  insects  ten  weeks  after 
jpraying. 

Second.  It  can  be  used  in  any  strength  without  burning  the 
foliage  of  the  plant  sprayed. 

Third.  It  has  some  fungicidal  properties  that  are  increased 
when  added  to  Lime  Sulphur. 

Arsenate  of  lead  can  be  made  at  home  or  bought  in  paste  form 
on  the  market.  Ordinarily  it  will  be  easier  to  buy  the  prepared 
material. 

The  formula  of  the  home-made  is  as  follows : 

Twenty-two  ounces  acetate  of  lead  (sugar  of  lead)  dissolved 
in  2  gallons  of  warm  water  in  wooden  pail. 

Eight  ounces  arsenate  of  soda  dissolved  in  one  gallon  warm 
ivater  in  another  wooden  pail. 

These  two  solutions  poured  together  make  a  sufficient  quantity 
)f  poison  for  50  gallons  of  spray. 

Three  pounds  of  the  commercial  paste  are  recommended  for  50 
jallons  of  spray. 

ARSENITE  OF  LIME.  This  is  essentially  a  home-made 
preparation.  If  made  properly  it  is  just  as  good  as  Paris  green 
ind  is  much  cheaper.    The  best  method  of  preparation  is  as  follows : 

White  arsenic,  one  pound. 

Crystal  sal  soda,  four  pounds. 

Water,  one  gallon. 

Boil  these  in  an  iron  kettle  for  twenty  minutes  or  until  thor- 
^ghly  dissolved.  The  kettle  must  be  kept  exclusively  for  this  pur- 
^se.  The  soluble  material  obtained  is  arsenate  of  soda,  and  can  be 
rtored  away  in  jugs  or  bottles,  labeled  "poison/'  for  future  use. 
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For  40  or  50  gallons  of  spray  take  1J/2  to  2  pints  of  this  solution 
and  4  pounds  of  freshly  slaked  lime.  Dilute  the  lime  and  strain 
then  add  the  quart  of  the  stock  solution.  Pour  into  the  spray  bar 
rel  and  it  is  ready  for  use. 

BORDEAl'X  MIXTURE.  This  is  made  of  copper  sulfate 
(blue  stone),  quick-lime  and  water.  It  is  used  in  various  strengths, 
the  5-5-50  being  probably  that  in  most  common  use,  although  the 
4-4-50  will  probably  give  equally  good  results.  5-5-50  simply  means 
that  5  pounds  of  copper  sulfate.  5  pounds  of  lime  and  50  gallons 
of  water  have  been  used  in  the  preparation  of  the  spray.  In  the 
!«me  way  2-2-50  would  mean  that  2  pounds  of  copper  sulfate.  2 
pounils  of  lime  and  50  gallons  of  water  have  been  used.  The  num- 
l^r  of  pounds  of  copper  sulfate  is  indicated  by  the  first  figure,  the 
number  of  pounds  of  lime  by  the  second,  and  the  number  of  gal- 
lons of  water  by  the  third. 

One  vn"  two  meth^xls  may  l>e  used  in  making  bordeaux.  Either 
it  may  be  made  directly  or  stock  solutions  may  be  made  and  these 
stix-k  solutions  usev!  whenever  the  fimgicide  is  needed.  In  making 
the  spray  directly,  take  5  pounvis  of  copper  sulfate,  put  it  into  a 
coarse  gimny  sack  aru!  harbor  n  [^  a  barrel  containing  25  gallons 
ot  water.  Betrg  suspenvievl.  the  cv^pper  sulfate  will  dissolve  much 
more  readily  than  if  put  :!t:.^  the  bottom  of  the  barrel.  Now  slake 
carefully  5  pounds  of  ^xvL  ^lutck  time,  using  just  enough  water  to 
slake  tt  slowly.  Be  sure  that  the  ".ttTte  is  not  all  air-slaked.  When 
the  'ta:e  :>  slake^i.  ace  ertoitirh  water  to  make  25  gallons  Now  stir 
tt  carefultv  ard  then  pv-^ii'  t^i^ether  the  cv^pper  sulfate  solution  and 
the  milk  of  I-tTe  It  ;>  ies^ruMe  to  have  a  slight  excess  of  lime, 
s*!!v>f  *:  ';.>'e\e::t5  an\  "^if^otts  actTO".  c-f  the  o>pper  salts.  If  there 
is  si!*  e\cxr>s  of  copper,  tohasce  •'*u'\  :s  'a*  le  to  result.  Therefore 
two  s\!rvV  tests  shout/  *:-<•  tt\.i/>  to  -etert-ttne  whether  or  not  the 
nv,\:ur^  t>  Vv'e  t.>  use  '\ike  a  vrec^e  of  ttiewIy-tUed  iron  or  steel 
Av.xt  V'''  '^  **'^'^^  '-^  rttxtu-*e  t\  -  aVout  a  minute.  If  it  has  a  copper 
v\\At'*'^  v\he!t  :t  ts  take-*  out  t'^^'e  *s  at*  excess  of  copper,  and  more 
tu*x  .vhou.vt  Sr  avio>.'^  l\'  /^:?f  rrv  v%he^.her  or  not  there  is  a 
sur^Vxv.:  a'*\"^v^!  .^t  hfv  tt*  t'^^  ••  *xtu'e.  rocr  soctie  of  it  into  a  flat 
,v.>h  4:\l  Sew  o'*  ^t  tor  Ji  tew  rrx-'ctert^w  If  a  Slin  forms  on  thi 
s^v  tuxv.  e^vx^h  ou^^e  tc>  v'^sert.  :t  tt^.^c.  n:K^nf  shodki  be  added.  Ii 
".^<tkv/^  s:vvk  >k\ut'.v>5.  '.hssco.e  vvowr  stitfare  in  vraler  at  th 
rjtte  O!  \  *AHi;v-  to  t  c>ii\>£!  of  w-jirer.  Si^ake  the  lime  slowly  i 
jfc!\^her  fecep^acfc  aiK?.  wSm  sJ^akec.  ji-ic  wa!»r  oEttiL  a  thick,  linn 
*mtk.    '   l\H^'\^  V  ^   ^jt^'tor*   .^'^  >fc:i'xr.  rs  tomred     WTien  using^  tli 
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tock  solution  in  making  up  the  spray  mixture,  i  gallon  of  copper 
ulfate  solution  represents  i  pound  of  copper  sulfate  and  i  gallon 
>f  lime-water  represents  a  like  amount, — more  or  less,  depending 
m  the  amount  of  water  used  in  making  the  stock  solution.  The 
)roper  amount  of  stock  solutions  should  be  diluted  separately  be- 
fore they  are  poured  together.  The  stock  solution  of  lime  should 
l)C  first  run  through  a  fine  mesh  sieve  to  remove  all  lumps  which 
might  clog  the  nozzle  of  the  sprayer. 

Carbon  Bisulfide:  This  is  a  very  inflammable  liquid 
that  volatilizes  readily  when  exposed  to  the  air.  It  is  one  of  the 
gaseous  insecticides  used  against  weevils,  etc. 

Copper  Sulfate  Wash  : 

Copper  sulfate,  3  pounds. 

Water,  50  gallons. 

This  is  used  as  a  wash  on  dormant  trees  for  prevention  of  such 
diseases  as  apple  scab.  It  must  never  be  used  on  trees  after  the 
buds  have  burst. 

Corrosive  Sublimate  : 

Mercury  bichloride   (corrosive  sublimate),  2  ounces. 

Water,  15  gallons. 

This  is  an  extremely  poisonous  mixture  and  should  be  handled 
with  gjeat  care.  It  is  very  effective  against  potato  scab.  It  should 
not  be  made  in  tin  vessels  as  it  corrodes  them. 

Crude  Petroleum  :  This  is  an  oily,  inflammable  liquid 
that  when  refined  yields  such  products  as  paraffin,  lubricating  oil, 
kerosene,  etc.  A  petroleum  having  a  specific  gravity  of  43  degrees 
(Baume  scale),  is  an  excellent  insecticide  for  scale  insects.  In 
fact  it  was  used  very  successfully  against  the  San  Jose  Scale  until 
Jie  lime-sulfur  wash  was  found  to  be  better. 

Formalin  : 

Formalin  (40%  formaldehyde),  one-half  pound. 

Water,  15  gallons. 

This  is  used  in  treating  seed  for  prevention  of  such  diseases  as 
otato  scab. 

Hellebore:  This  is  a  stomach  or  internal  insecticide.  It  is 
ot  poisonous  to  man  as  are  the  arsenical  insecticides,  and  therefore 
1  used  where  there  is  danger  of  poison  remaining  on  parts  to  be 
iten.  It  is  often  used  on  currants  and  gooseberry  bushes  when 
le  berries  are  beginning  to  ripen.  This  material  can  be  used  in 
e  dry  form,  or  as  a  spray  at  the  rate  of  2  or  3  outvces  lo  z.  ^VVotv, 
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Hydrocyanic  Acid  Gas:  This  gas  is  made  by  dropping  po- 
tassium cyanide  into  sulfuric  acid  and  water.  The  fumes  arc 
deadly  to  all  kinds  of  animal  life,  and  the  gas  is  used  only  in  special 
cases.  As  this  gas  is  fatal  to  human  life  as  well  as  to  insect  life, 
it  should  be  used  only  by  an  expert. 

Iron  Sulfide  Mixture:  This  is  a  comparatively  new,  but, 
according  to  Circular  No.  58  of  the  Bureau  of  Plant  Industr),  U. 
S.  Department  of  Agriculture,  very  promising  fungicide.  It  was 
tried  in  particular  on  apples,  and  gave  splendid  results,  both  in  pre- 
venting fungous  diseases  and  in  non-injurious  effects  on  the  fruit. 
In  preparing  this  fungicide,  it  is  recommended  that  a  self-boiled, 
lime-sulfur  mixture  be  prepared  as  previously  described  except  that 
ID  pounds  of  lime  and  10  pounds  of  sulfur  are  used.  The  mixture 
is  diluted  to  40  gallons  and  then  3  pounds  of  iron  sulfate,  (cop- 
peras) dissolved  in  about  8  gallons  of  water,  is  added. 

Kerosene  :  This  is  an  excellent  contact  insecticide,  the  merest 
particle  of  it  coming  in  contact  with  any  part  of  the  anatomy  of  an 
insect  is  fatal.  Pure  kerosene,  however,  will  burn  the  leaves  of 
plants,  consequently  it  is  only  recommended  to  be  used  in  the  pure 
form  when  trees  are  dormant,  or  against  insects  off  of  plants,  for 
instance,  the  killing  of  grasshoppers  by  hopperdozers,  or  household 
insects,  etc. 

Kerosene  Emulsion:  This  is  probably  the  best  form  into 
which  kerosene  can  be  put  for  spraying  growing  plants.  A  stodc 
emulsion  is  made  as  follows : 

Hard  laundry  soap,  shaved  fine,  J4  pound. 

Water,  i  gallon. 

Kerosene,  2  gallons. 

Dissolve  the  soap  in  boiling  water,  remove  from  the  stove  and 
immediately  add  the  kerosene ;  churn  with  a  bucket  pump  until  a 
soft,  butter-like,  clabbered  mass  is  obtained.  One  part  of  this  stock 
solution  is  added  to  ten  or  twelve  of  water  for  spraying.  If  the 
stock  solution  is  properly  made  this  can  be  used  on  tender  foliage 
of  plants  for  such  insects  as  plant  lice,  etc. 

Lime  Sulfur:     Within  the  last  few  years  this  wash  has  be- 
come very  prominent.     It  is  one  of  the  best  scale  insecticides  yct 
discovered,  and  will  kill  the  eggs  of  plant  lice.     As  an  insecticide 
it  has  an  accumulative  action,  being  more  active  a  few  weeks  after 
spraying  than  at  the  start.     Since  coitvmg  into  prominence  as  a 
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lie  insecticide  it  has  been  found,  quite  recently,  that  in  its  several 
rms  it  is  an  excellent  fungicide,  and  will,  in  many  cases,  replace 
>rdeaux  mixture.  There  are  several  formulae  for  making  this 
ash,  three  of  which  are  appended. 

The  Boiled  Mixture : 

Best  stone  lime,  15  pounds  (not  over  5  %  impurities). 
Flowers  of  sulfur,  15  pounds. 
Water,  50  gallons. 

Slake  the  lime  in  a  small  quantity  of  hot  water,  add  the  sulfur 
radually  and  stir  thoroughly.  Dilute  the  mixture  to  15  gallons 
ith  water,  and  boil  in  an  iron  kettle,  or  cook  by  steam  in  a  barrel 
)r  forty-five  minutes.  Fill  the  vessel  with  water  to  the  required 
)  gallons ;  strain  the  wash  through  a  fine  mesh  strainer,  and  apply 
}t. 

This  wash  should  be  applied  in  the  fall  after  the  leaves  have 
Topped,  or  in  the  spring  before  the  buds  open.  Spray  thoroughly, 
)vering  all  parts  of  the  tree. 

Concentrated  Lime  Sulfur:  When  stored  away  it  is  best 
►  cover  the  solution  with  a  layer  of  oil  about  an  eighth  of  an  inch 
lick.  This  will  prevent  evaporation,  and  the  forming  of  a  crust 
1  the  material.  The  material  should  not  be  stored  where  the  tem- 
irature  would  go  very  low. 

In  spraying  with  this  mixture  definite  dilution  must  be  made, 
id  to  do  this  a  Baume  scale  is  required.  The  amount  of  dilution 
ill  vary  from  one  part  of  this  concentrate  in  nine  or  ten  parts  of 
ater  to  one  part  concentrate  in  thirty  or  more  parts  of  water, 
his  concentrated  material  is  now  on  the  market  in  a  commercial 
)mi,  and  is  generally  very  reliable. 

Formula : 

80  Pounds  sulfur. 

40  Pounds  best  stone  lime  (95%  calcium  oxide). 

50  Gallons  of  water. 

The  cost  of  making  this  material  will  depend  on  the  amount 
lat  can  be  made  at  one  time,  and  the  cost  of  material  and  labor, 
he  average  cost  is  about  $2  per  barrel  of  50  gallons.  Usually  it 
not  practicable  to  make  as  much  as  50  gallons  at  one  time,  conse- 
icntly  the  following  directions  are  for  making  only  25  gallons, 
ive  steam  run  in  a  barrel  or  fire  under  an  iron  kettle  may  be  used 
i  boiling. 

Place  five  gallons  of  water  and  forty  pounds  of  the  sulfur  in 
ie  vessel  and  apply  heat  until  the  sulfur  becomes  a  smoolVv  "^^sX^. 
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Stirring  constantly.  Now  add  ten  gfallons  of  water  and  the  twenty 
pounds  of  lime  and  boil  for  forty-five  minutes.  Add  water  to  make 
the  twenty-five  gallons.  When  cooled  to  65  degrees  F.  test  with 
the  Baume  scale,  the  reading  should  be  about  33  degrees. 

As  a  scalecide  to  use  in  the  dormant  season  this  should  be 
diluted  I -10  (i.  e.)  one  part  of  the  above  formula  diluted  with 
nine  parts  of  water,  and  6-10  pounds  of  stone  lime  added  to  every 
fifty  gallons  of  the  spray. 

As  a  fungicide  for  summer  use  dilute  1-30.      (One  part  of  stodc 
formula  diluted  with  twenty-nine  parts  of  water. ) 

Self  Boiled  Lime  Sulfur: 

Lime,  8  pounds. 
Sulfur,  8  pounds. 
Water,  50  gallons. 

This  spray  is  especially  valuable  in  cases  where  bordeaux  is 
injurious  to  foliage  or  fruit.  The  stone  fruits,  such  as  plums,  arc 
particularly  susceptible  to  bordeaux  injury,  while  some  varieties 
of  apples  are  badly  russeted  by  it.  There  is  slight  danger  of  injury 
by  the  self  boiled  lime  sulfur  preparation  and  it  is  an  efficient  fungi- 
cide when  properly  made.  It  stains  the  fruit  as  does  bordeaux. 
In  making  it,  eight  pounds  of  lime  of  good  quality  should  be 
placed  in  a  barrel,  and  enough  water  to  nearly  cover  it  should  be 
added.  While  the  lime  is  slaking,  add  sulfur  which  has  been  run 
through  a  sieve  to  break  up  the  lumps.  The  sulfur  should  be 
thoroughly  stirred  into  the  slaking  lime,  enough  water  being  added 
to  make  a  pasty  mass.  The  barrel  should  not  be  covered,  in  order  to 
retain  the  heat,  and  the  contents  should  be  occasionally  stirred. 
The  time  required  varies  with  the  quality  of  the  lime;  if  the  lime 
acts  quickly,  five  to  ten  minutes  will  be  sufficient,  while  if  it  acts 
slowly,  fifteen  minutes  may  be  necessary.  It  should  not  be  allowed 
to  stand  too  long,  because  it  may,  in  that  case,  be  injurious  to 
foliage.  Now  add  a  little  water,  stirring  the  mixture  while  it  is 
being  poured  in.  Then  add  enough  water  to  bring  the  total  up  to 
50  gallons.  In  applying  the  spray  it  is  necessary  to  have  a  good 
agitator  in  the  sprayer. 

MisciBLE  Oils  (Oils  that  will  mix  with  water)  : 
There  are  several  oils  on  the  market  that  are  miscible  wi*^ 
water.     These  make  a  good  winter  spray  for  scales,  and  are  al-^ 
excellent  summer  Sprays  against  \\\e  same  vr.seoX.^.    Great  care,  hov^ 
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ever,  must  be  taken  to  obtain  the  right  dilution  as  per  directions 
given  on  container,  or  burning  of  the  leaves  will  result. 

Paris  Green:  This  is  the  old  stand-by,  and  is  still  used  by 
many  where  an  arsenical  insecticide  is  necessary.  Our  experiments 
on  orchard  trees  and  other  reports  indicate  that  arsenate  of  lead  is 
better  in  every  respect,  although  our  potato  expert  at  the  Experi- 
ment Station,  Mr.  Kohler,  who  has  experimented  with  many  of  the 
stomach  insecticides  for  potato  beetles,  finds  Paris  green  the  most 
satisfactory  for  these  pests.  It  is  generally  used  at  the  rate  of  i 
pound  to  50  gallons  of  spray.  In  using  always  first  make  a  paste 
of  the  Paris  green  and  water,  and  then  add  to  the  spray  material. 
If  water  alone  is  used,  2  to  3  pounds  of  stone-lime  should  be  added. 
If  Bordeaux  mixture  is  used  the  addition  of  lime  is  not  necessary. 

Potassium  Sulfide  (Liver  of  Sulfur) : 

3-5  Ounces  of  potassium  sulfide. 

10  Gallons  of  water. 

This  is  used  in  place  of  bordeaux  to  avoid  spotting  of  foliage 
and  fruit.  It  is  considered  to  be  especially  effective  against  powdery 
mildews,  such  as  the  gooseberry  mildew.  It  is  also  quite  exten- 
sively used  in  greenhouses  and  on  shrubbery. 

Pyrethrum  or  Insect  Powder  :  This  is  a  powder  from  the 
ground  up  flowers  of  the  pyrethrum  plant.  It  is  a  contact  insecti- 
cide and  is  used  against  fleas,  cockroaches,  etc.  If  the  powder  is 
burned  in  a  room  the  fumes  will  destroy  mosquitoes  and  flies. 

The  Resin-Lime  Mixture:     This  is  a  mixture  often  used  in 
combination  with  a  fungicide  or  an  insecticide  to  insure  the  sticking 
of  the  necessary  poisonous  material  to  smooth,  glossy  leaves. 
Formula : 

Pulverized  resin,  5  pounds. 
Concentrated  lye,  i  pound. 
Fish  or  other  animal  oil,  i  pint. 
Water,  5  gallons. 
Place  the  oil,  the  resin  and  one  gallon  of  the  water  in  an  iron 
kettle,  and  heat  until  the  resin  softens,  then  add  the  lye  and  stir 
thoroughly.     Add  to  this  four  gallons  of  hot  water,  and  boil  until 
a  little  mixed  with  cold  water  gives  a  clear,  amber  colored  liquid. 
-Add  water  to  make  up  to  the  five  gallons. 

This  is  our  stock  solution.  In  spraying  with  Paris  green  or 
Bordeaux  mixture  take  two  gallons  of  this  mixture,  dilute  it  to  10 
gallons  and  add  to  50  gallons  of  spray. 
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Soap  :     Ordinary  soap  is  a  valuable  contact  insecticide. 
Formula : 

I  Pound  Ivory  soap  or  other  soap  of  known  quality. 
14  Gallons  of  water. 
Boil  the  soap  in  five  or  six  gallons  of  water  until  dissolved; 
dilute  with  water  to  14  gallons  and  spray  while  still  warm.    It  is 
recommended  for  plant  lice,  red  spider,  etc. 

Sulfur : 

Flowers  of  sulfur  is  often  dusted  on  plants  to  prevent  such  dis- 
eases as  the  powdery  mildews. 

Tanglefoot:  Is  a  sticky  material  often  used  on  trunks  of 
trees,  etc.,  to  prevent  caterpillars  from  crawling  up  to  the  leaves,  or 
to  prevent  wingless  females  of  some  insects  crawling  up  the  trunk 
to  lay  their  eggs. 

Tobacco  :  Tobacco  is  a  very  important  contact  insecticide.  As 
a  powder  it  is  one  of  the  best  remedies  for  root-lice  on  trees.  It 
may  also  be  used  in  the  form  of  dry  stems  applied  in  the  same  way 
as  the  dust.  As  a  decoction  of  the  stems,  it  may  be  used  as  a  spray 
against  plant  lice.  This  decoction  is  also  good  for  lice  on  cattle. 
Tobacco  smoke,  when  generated  in  an  enclosed  space,  kills  numer- 
ous soft-bodied  insects.  There  are  several  commercial  forms  of 
tobacco  decoctions  on  the  market,  namely  Nicotine  and  Nicofume, 
the  latter  very  highly  recommended  by  green  house  men  for  the 
green  fly  on  lettuce.  We  have  found  it  excellent  for  all  kinds  of 
plant  lice. 

Whale  Oil  Soap  :  This  is  a  commercial  product,  and  is  a  good 
contact  insecticide,  particularly  for  soft-bodied  insects  like  plant  lice 
and  slugs. 

Insects  and  Diseases. 

Apple. 

Codling  Moth  :  The  larvae  of  this  moth  are  the  ones  that 
make  the  most  of  our  wormy  apples.  The  larvae  leave  the  apples 
in  the  fall  and  hibernate  in  cocoons,  usually  under  loose  bark  of  the 
trees.  The  adult  lays  eggs  on  the  leaves  or  young  fruit  soon  after 
the  blossoms  fall.  Over  ninety  per  cent,  of  the  larvae  find  their 
way  into  the  calyx  end  of  the  fruit.  Here  they  eat  their  first  big 
meal.  Consequently  if  one  can  fill  this  calyx  cup  with  a  poison, 
practically  all  of  the  first  generation  of  larvae  will  be  killed,  and  the 
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small  number  remaining  will  not  seriously  injure  the  fruit  later. 
Any  of  the  arsenical  insecticides  can  be  used. 

CuRCULio:  In  this  state  the  curculio  that  works  on  the  apple 
is  the  plum  curculio.  The  adult  curculio  hibernates,  and  on  the 
approach  of  warm  weather  in  the  spring  is  ready  to  take  its  first 
meal.  At  this  time  they  will  attack  the  swelling  buds,  consequently 
if  the  buds  are  covered  with  an  arsenical  insecticide  many  curculios 
will  be  killed.  Later  the  female  curculio  lays  the  egg  in  the  fruit, 
and  then  makes  the  familiar  crescent-shaped  mark.  The  egg 
hatches  into  a  grub,  making  the  fruit  eventually  drop.  If  the 
young  fruit  can  be  kept  covered  with  an  arsenical  spray  many  less 
^?gs  will  be  laid,  and  many  adult  female  curculios  killed  at  this 
irne. 

Scale  Insects  :  The  principle  scale  insects  found  in  this  state 
re  the  oyster-shell  scale  and  the  scurfy  bark  louse.  The  San  Jose 
cale  is  probably  present,  as  it  has  been  found  in  the  states  surround- 
^g  Minnesota.  These  are  sucking  insects,  consequently  a  contact 
•r  gaseous  insecticide  must  be  employed  against  them.  The  in- 
ects  are  covered  with  a  scaly  armor  that  ordinary  insecticides  will 
^ot  penetrate.  Fortunately  the  discovery  of  the  lime-sulfur  wash 
i5is  very  nearly  solved  the  difficulty  with  these  pests.  The  lime- 
iilfur  attacks  the  scaly  armor  and  kills  the  insect  or  the  eggs 
Kneath.  The  diluted  lime-sulfur  wash  or  the  self-boiled  is  excel- 
ent  to  keep  these  insects  in  check  during  the  growing  season. 

Scab  :  This  fungus  attacks  fruit,  leaves  and  young  twigs.  On 
■le  fruit  small,  olive  brown  patches  are  first  formed.  These  later 
"upture  the  skin  of  the  apple  and  large  scabby  spots  or  cracks  are 
formed.  These  permit  the  entrance  of  rots  later.  On  the  leaves 
^nd  twigs  dark  patches  of  velvety  texture  are  formed,  sometimes 
Mrith  an  olivaceous  tinge.  The  disease  probably  lives  over  on  the 
fallen  leaves  and,  possibly  to  a  certain  extent,  on  twigs  and  fallen 
fruit.  It  is  liable  to  be  especially  prevalent  when  the  weather  has 
teen  damp  and  cool. 

If  the  disease  has  been  very  bad  the  previous  year,  a  thorough 
spraying  with  copper  sulfate  before  the  buds  swell  may  be  advisable. 
Under  ordinary  circumstances  a  spraying  vj\\\v  VV^^  \iKyc^^^\«w 
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before  the  flowers  blossom,  another  after  the  petals  have  fallen,  and 
a  third  about  ten  days  or  two  weeks  later,  followed  by  a  fourth  will 
probably  be  sufficient.  Self  boiled  lime  sulfur  and  iron  sulfide 
mixtures  have  also  been  used  with  considerable  success. 

Rust  :  This  is  usually  formed  on  the  leaves,  producing  orange 
colored  spots ;  it  may  also  be  found  on  the  fruit,  and,  less  frequently. 
on  the  twigs.  If  examined  closely,  the  orange  spots  are  seen  to 
consist  of  many  cup-shaped  bodies  with  fringed  edges.  It  is  espe 
cially  bad  on  wealthy  apples  when  it  attacks  the  blossom  end  of  the 
fruit.  The  rust  lives  over  the  winter  on  the  red  cedar,  which  it 
produces  the  so-called  cedar  apples  from  which  infection  of  the 
apple  again  takes  place  in  the  spring,  especially  following  moist 
weather. 

Spraying  for  scab  will  keep  this  in  check  to  a  certain  extent,  but 
not  completely.  Obviously,  however,  red  cedars,  whenever  possible, ' 
should  be  removed  from  the  vicinity  of  the  orchard,  or  at  least  the 
cedar  apples  should  be  cut  away  early  in  the  spring  or  late  in  the 
fall.  If  the  latter  is  not  effective,  the  cedar  trees  must  be  removed. 
Neighbors  should  co-operate. 

Bitter  Rot — Ripe  Rot  :  This  rot  is  found  on  fruit  and 
branches.  On  the  fruit  it  appears  first  as  small,  brownish  patches 
beneath  the  skin.  These  patches  rapidly  enlarge  until  they  are  of 
considerable  size;  they  then  form  sunken,  often  wrinkled  areas, 
which  are  often  corky,  and  very  bitter  around  the  edges.  The  fruit 
is  especially  liable  to  attack  while  it  is  ripening,  but  may  become 
infected  earlier.  Hot,  damp  weather  is  very  favorable  to  the  spread 
of  the  disease  which  may  cause  great  loss  within  a  week  or  ten  days 
from  the  time  it  first  appears. 

On  the  branches  it  forms  cankers  which  are  usually  round  or 
somewhat  elongated  spots,  sometimes  several  inches  long.  The 
bark  becomes  very  dry,  cracks,  and  causes  a  characteristic  sunken, 
wrinkled  appearance.  The  disease  probably  persists  largely  ^ 
these  cankers,  but  also  on  the  '^mummied"  fruit. 

All  rotted  apples  should  be  destroyed  and  the  cankered  twigs 
pruned  out.  If  spraying  to  prevent  this  disease  alone,  it  would 
probably  be  early  enough  to  make  the  first  application  of  bordeaux 
or  self  boiled  lime  sulfur  about  a  month  after  the  petals  have  fallen, 
and  to  continue  at  intervals  of  about  two  weeks  until  the  fruit  is 
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icarly  ripe.     Pruning  and  destroying  the  diseased  apples,  together 
mih  the  sprays  used  for  scab,  will  keep  the  disease  in  check. 

Black  Rot:  This  quite  closely  resembles  the  bitter  rot.  It 
forms  brown,  sunken  areas  on  the  fruit ;  these  are  often  darker  in 
:olor  than  those  formed  by  bitter  rot.  The  brown  color  changes  to 
I  darker  color  until  finally  the  apple  dries  out,  leaving  only  a  black- 
ish, much  shrunken  remnant.  Beneath  the  skin,  numerous  small 
)lack  dots  may  be  seen.  The  fungus  gains  entrance  to  trunks  also, 
Jsually  through  wounds  or  sunscald  cracks  in  the  spring,  inflicting 
mch  damage  that  large  limbs  may  be  killed.  A  number  of  so-called 
leaf  spots  are  also  probably  due  to  this  fungus. 

The  treatment  is  the  same  as  that  for  the  bitter  rot. 

Fire  Blight:  This  is  a  bacterial  disease  which  is  no  doubt 
spread  very  largely  through  the  agency  of  insects.  When  they 
risit  the  flower,  they  may  have  some  of  the  bacteria  adhering  to  their 
Tiouth  parts,  thus  permitting  the  organisms  to  get  into  the  nectar, 
vhere  they  multiply  with  amazing  rapidity,  finally  getting  into  the 
wig.  Boring  or  biting  insects  may  also  cause  the  infection  of  older 
►ranches.  Affected  twigs  first  present  a  water-soaked  appearance, 
ut  later  the  bark  is  ruptured  and  gummy  exudations  appear.  The 
niit  may  also  be  attacked.  The  leaves  of  aflfected  branches  yellow 
nd  dry,  but  femain  on  the  twigs ;  usually  they  do  not  fall  in  the 
nnter. 

Pruning  in  the  fall  or  winter  should  be  resorted  to  if  the  disease 
5  prevalent.  Precautions  must  be  taken  to  disinfect  pruning  knives 
sed,  or  the  disease  may  be  spread  by  means  of  them.  The  wounds 
hould  also  be  properly  cared  for.  For  disinfecting  use  the  cor- 
osive  sublimate  preparation.  Prune  back  six  inches  or  more  below 
be  infection.  Prune  out  all  infected  twigs.  Neighbors  must  co- 
'perate. 

Leaf  Spots:  There  are  various  spots  which  are  caused  by 
lifferent  fungi.  Almost  all,  if  not  all,  can  be  controlled  by  the 
prays  which  are  applied  to  prevent  the  other  diseases  mentioned. 

Powdery  Mildew  :  This  mildew  has  the  characteristics  of 
X)wdery  mildews  in  general.  It  is  usually  most  prevalent  on  nurs- 
^  stock  where  it  may  cause  considerable  damage.  As  the  leaves 
^n  to  unfold,  an  application  of  ammoniacal  copper  carbonate 
should  be  made.     This  should  be  continued  at  two  week  intervals. 

A   Combination    Treatment    for   1i^se.cts    x^\>  "^xs^c^cwi^ 
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Pests  :  In  dormant  season  spray  with  lime  sulfur  wash.  As  the 
buds  are  breaking  spray  with  arsenate  of  lead  and  lime-sulfur  (self- 
boiled),  or  with  arsenate  of  lead  and  Bordeaux  mixture.  Repeat 
just  after  blossoms  fall.  Repeat  in  two  weeks.  Repeat  at  intervals 
of  two  or  three  weeks  until  the  fruit  begins  to  ripen  and  substitute 
ammoniacal  copper  carbonate  for  the  Bordeaux  mixture. 

Asparagus. 

Rust:  The  most  conspicuous  stages  of  the  rust  appears  as 
brown  eruptions,  followed  later  in  the  season  by  black,  or  brownish 
black  patches  of  winter  spores. 

It  has  been  observed  that  the  disease  is  most  prevalent  on  dn* 
soils,  so  a  good  rich  soil  very  carefully  cultivated  and  kept  fairly 
moist  renders  it  less  destructive.  It  is  also  favored  by  heavy  dews. 
and  moist  conditions,  so  there  should  be  good  aeration.  In  the  fall 
all  diseased  stalks  should  be  collected  and  burned.  Spraying  has 
been  partially  successful.  Resin  bordeaux  should  be  applied  at 
intervals  of  about  ten  days  beginning  when  the  shoots  are  small 
However,  while  shoots  are  small  and  rapidly  growing,  it  may  be 
necessary  to  spray  more  frequently. 

Bean. 

Bean  and  Pea  Weevil:  The  beetles  usually  appear  on  the 
vines  when  the  plants  are  in  blossom,  the  eggs  being  deposited  on 
the  surface  of  the  young  pod.  The  hatched  larvae  bore  into  the 
pod  and  enter  the  young  seed,  where  it  grows  to  maturity.  In  this 
state  the  pea  weevil  probably  remains  within  the  seed  until  planted 
the  next  spring.  It  does  not  breed  in  dry  peas.  The  bean  weevil, 
however,  will  breed  in  dry  beans.  For  the  pea  weevil  the  best 
remedy  is  to  hold  the  seed  over  a  year  before  planting,  keeping  i^ 
a  tight  receptacle.  Fumigating  the  infested  seeds  with  carbon 
bisulfide  is  good.  Heat  also  (130  to  140  degrees  F.)  will  kill  the 
insects  in  stored  material. 

Anthracnose  :  This  produces  the  familiar  reddish  brown  or 
darker  colored  sunken  spots  on  pods,  stems  and  leaves.  The  dis- 
ease gets  into  the  seed  and  is  carried  over  the  winter  in  this  way. 
No  seed  treatment  has  been  developed,  so  it  is  absolutely  essential 
to  get  seed  from  healthy  pods  if  the  disease  is  to  be  avoided.  It 
spreads  only  when  the  plants  are  wet,  so  no  cultivation  should  be 
done  when  there  is  moisture  on  the  vines.  Spraying  is  of  ven 
doubtful  value ;  the  essential  thing  is  to  get  seed  from  healthy  pods. 
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All  plant  remains  and  rubbish  should  be  destroyed  in  the  fall.  There 
is- some  question  as  to  varietal  resistance;  wax  varieties  are  said 
by  some  to  be  least  resistant  while  the  limas  are  more  resistant. 

Downy  Mildew:  The  fungus  attacks  mostly  the  pods,  but 
may  also  be  found  on  the  leaves  and,  in  some  cases,  on  the  stems. 
It  produces  white  patches  which  may  become  so  numerous  as  to 
cause  the  pods  to  die.  In  some  cases,  when  the  disease  is  especially 
severe,  it  also  gets  into  the  seeds.  It  is  pretty  well  establishd  that 
insects  aid  very  greatly  in  its  spread. 

Clean  seed  should  be  selected,  all  old  vines  should  be  destroyed 
in  the  fall  and,  if  the  disease  has  been  particularly  bad,  a  rotation 
of  crops  may  be  necessary.  Careful  spraying  with  bordeaux  has 
been  found  to  effectually  prevent  the  occurrence  of  the  disease. 

Bught:  All  above  ground  parts  may  be  affected  by  the  dis- 
ease. It  is  most  noticeable  on  the  leaves  and  pods,  producing  on 
the  leaves  large,  irregular  brownish  patches  which  later  become  dry 
and  brittle.  On  the  pods  watery  brown  spots  with  no  very  definite 
boundaries  are  produced. 

The  disease  is  of  bacterial  origin.  The  first  infection  is  gener- 
ally supposed  to  come  from  the  seed  in  which  the  bacteria  have 
lived  over,  and  is  then  quite  largely  spread  by  insects.  Seed  should 
be  selected  from  fields  in  which  there  was  no  infection,  all  affected 
parts  should  be  burned,  and  a  crop  rotation  should  be  practiced. 

Rust:  Small  pustules,  about  one-sixteenth  of  an  inch  in 
diameter,  are  formed  usually  on  the  lower  surface  of  the  leaf.  Just 
opposite  these  pustules,  on  the  upper  surface,  pale  yellowish  spots 
appear.  Later  these  pustules  break  open,  liberating  a  mass  of  dull 
reddish  brown  spores.  The  disease  has  not  been  reported  as  being 
very  troublesome.  Burning  of  dead  parts  in  the  fall  and  clean  cul- 
ture methods  should  help  keep  it  in  check. 

Powdery  Mildew:  Grayish  patches,  appearing  as  though 
dusted  with  a  grayish  powder,  appear.  Usually  the  disease  is  not 
very  destructive.  It  can  be  controlled  by  means  of  dusting  with 
sulfur  or  spraying  with  potassium  sulfide. 

Beet. 

The  principal  insects  of  the  beet  are  the  leaf -eating  forms,  which 
can  be  controlled  with  any  of  the  arsenical  insecticides. 

Leaf  Spot:  Brown  spots,  with  a  purplish  tinge  around  the 
«dgc  and  with  a  grayish  center,  appear.     They  m^y  b^coTcv^  ^\>3  '^\A 
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fall  out,  leaving  many  holes  in  the  leaves.     This  occurs  also  on 
sugar  beets. 

Spraying  with  5-5-50  bordeaux,  first  when  the  plants  are  six 
weeks  old  and  then  at  ten-day  intervals,  gave  a  large  increase  in 
yield  over  unsprayed  plots  in  the  east. 

Scab:     See  Potato  Scab. 

Cabbage  and  Oaoliflower. 

The  principal  enemy  is  the  so-called  cabbage  worm,  the  larvae 
of  the  common  white  cabbage  butterfly.  The  ordinary-  arsenical 
insecticides  readily  keep  these  in  check. 

Black  Rot:  This  is  caused  by  bacteria.  The  first  symptons 
of  the  disease  appear  as  a  yellowing  of  the  edges  of  the  leaves. 
Later  the  leaf  veins  become  black,  and  the  outer  leaves  may  fall  off, 
in  bad  cases  leaving  the  stem  with  only  a  few  leaves  near  the  top. 
Moist  conditions  are  especially  favorable  lo  the  spread  of  the  dis- 
ease, since  the  bacteria  enter  through  the  water  pores  at  the  edge 
of  the  leaf.  All  heads  which  show  signs  of  infection  should  be 
rejected,  since  a  soft  rot  which  may  spread  to  the  other  heads  is 
likely  to  ensue.  Such  heads  should  not  be  fed  to  stock,  the  manure 
of  which  is  to  be  used  on  land  used  for  raising  cabbage.  Qean 
cultivation  and  rotation  should  be  practiced,  since  the  disease  may 
live  over  in  the  soil.  It  may  also  be  carried  over  in  the  seed,  so 
only  clean  seed  should  be  made.  As  an  extra  precaution,  seed 
should  be  soaked  15  or  20  minutes  in  formalin,  i  pound  to  30 
gallons.  The  same  disease  occurs  also  on  many  other  plants  of  the 
mustard  family,  both  wild  and  cultivated,  such  as  shepherd's  purse, 
common  wild  mustard,  kohl  rabi.  brussels  sprouts,  kale,  rape,  tur- 
nips, etc.  This  should  be  taken  into  account  in  attempting  to  con- 
trol the  pest. 

Club  Root:  Club  root  is  caused  by  a  slime  mold,  an  animal 
fungus.  It  causes,  on  plants  of  the  mustard  family,  large  swellings 
or  galls  on  the  roots  which  later  decay.  The  above  ground  parts  are 
affected  by  the  general  decrease  in  vigor  so  that,  in  many  cases,  they 
fail  to  head. 

All  refuse  and  diseased  parts  should  be  destroyed,  and  care 

should  be  taken  not  to  use  manure  which  may  have  come  in  contact 

with  diseased  parts.     Since  the  soil,  when  once  infected,  may  remain 

so  for  several  years,  a  rotation  should  be  practiced.     An  applica- 

tion  of  air-slaked  stone  lime,  at  l\\e  i^ile  o\  2^c>om\.  ^^  \si  %i  Vwshcls 
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per  acre,  has  proven  very  beneficial.  It  should  be  applied  a  few 
weeks  before  planting  and  should  be  very  thoroughly  worked  into 
the  soil. 

Downy  Mildew:  The  downy  mildew  occurs  usually  in  the 
seed  bed — seldom  in  the  field.  It  produces  grayish  white  patches  on 
the  under  surfaces  of  the  leaves.  Opposite  the  spots,  on  the  upper 
surface  of  the  leaves,  there  are  yellowish,  somewhat  shrunken  spots. 
Spraying  with  bordeaux  will  control  the  disease. 

Celery. 

Leaf  Spot — Early  Blight:  Yellowish,  angular  spots,  with 
somewhat  raised  borders,  appear  on  both  sides  of  first  the  outer  and 
then  the  inner  leaves.  As  the  disease  progresses,  the  centers  of  the 
spots  become  grayish  in  color;  the  leaves  wilt  and  dry.  Muggy 
w^eather  is  favorable  to  the  spread  of  the  disease. 

In  order  to  control  it,  spraying  should  be  begun  early — in  the 
Seed  bed — and  continued  at  intervals  of  ten  days  or  two  weeks. 
Either  5-5-50  bordeaux  or  ammoniacal  copper  carbonate  may  be 
used. 

Late  Blight  :  Leaf  spots,  similar  in  the  early  stages  to  those 
of  the  early  blight,  appear  on  the  leaves.  Later  numerous  small, 
black  dots  appear  on  the  affected  portions.  The  leaves  may  rot 
3way  entirely,  either  in  the  field  or  in  storage.  The  trouble  in 
storage  is  greatly  increased  if  the  celery  is  kept  in  moist,  poorly 
ventilated  places. 

Control  measures  may  be  taken  as  indicated  under  early  blight. 
It  is  especially  important  to  begin  spraying  as  soon  as  the  plants 
^ome  up.  If  the  plants  are  at  all  affected,  the  leaves  should  be 
dipped  in  ammoniacal  copper  carbonate  before  being  stored. 

Cucumber. 

Cucumber  Beetle:  In  the  adult  condition  these  striped 
beetles  eat  the  leaves  and  so  can  easily  be  combated  with  the  arsen- 
ical insecticides.  In  the  larval  form  they  sometimes  do  great  injury 
^o  the  roots  of  cucumbers.  We  have  had  good  success  against  this 
form  by  using  tobacco  dust  on  the  exposed  roots  of  the  plants. 

Downy  Mildew:  The  downy  mildew  produces  yellowish 
spots,  irregtdar  in  outline,  first  upon  the  older  and  then  upon  the 
younger  leaves.  In  warm  weather  the  spots  may  spread  rapidly, 
Eventually  covering  the  entire  leaf,  which  then  dries  and  may  fall. 
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Flowers  are  produced,  but  few  fruits  are  matured,  and  those  which 
come  to  maturity  are  usually  small  and  misshapen. 

Spraying  to  control  the  pest  should  begrin  as  soon  as  the  vines 
begin  to  run,  and  should  be  continued  every  ten  days  or  two  weeks. 
4-4-50  bordeaux  may  be  used,  although  it  is  often  recommended 
that  the  first  spraying  be  made  with  3-6-50  and  the  subsequent  ones 
with  a  4-4-50  mixture. 

Powdery  Mildew  :  This  produces  the  powdery  patches  char- 
acteristic of  powdery  mildews.  Usually  it  is  not  very  destructive 
and  will  yield  to  the  treatment  applied  to  control  downy  mildew. 

Sclerotiniose  or  Sclerotium  Disease:  In  the  greenhouse 
this  disease  may  do  considerable  damage,  although  out  of  doors  it 
occurs  but  rarely.  The  stems  become  soft  and  yellowish,  finally 
drying  up.  A  white,  fuzzy  mass  may  also  appear.  Slender  black 
storage  organs  may  appear.  AflFected  vines  should  always  be  re- 
moved before  these  storage  organs  appear  and  the  place  from  which 
they  were  removed  should  be  very  thoroughly  sprayed  with  bor- 
deaux or  some  other  fungicide. 

Wilt:  This  disease  is  of  bacterial  origin.  It  has  not  been 
found  on  cucumbers  in  Minnesota,  but  was  found  on  squash  in 
1910,  so  a  description  will  be  given,  since  it  is  probably  present. 
It  causes  the  vines  to  droop  and,  finally  to  die.  It  is  spread  mainly 
by  biting  insects,  and,  possibly  to  some  extent,  lives  over  in  the  soil- 
Spraying  to  prevent  other  fungous  diseases  and  insects  will  aid  in 
preventing  the  spread  of  the  wilt.  Rotation  of  crops  may  also  prove 
beneficial.     Destruction  of  diseased  vines  is,  of  course,  necessary. 

Tubercular  or  Wart  Disea.se:  The  cucumbers  are  covered 
with  knob-like  protuberances  which  later  may  cause  the  entire  fruit 
to  become  misshapen.  Although  considerable  work  has  been  done 
at  this  Station  in  attempting  to  control  the  trouble,  no  effective 
remedy  has  yet  been  found. 

Currant. 

The  currant  worm,  the  larva  of  a  saw  fly,  is  the  worst  insect 
pest  of  this  shrub.  As  the  insect  eats  the  leaves,  however,  it  is 
easily  combated  with  a  stomach  insecticide. 

Currant  Aphis  :  This  plant  louse  works  on  the  under  side  oi 
the  leaves  causing  reddish,  swollen  discolorations.  They  are  quite 
hard  to  combat,  living  as  they  do,  entirely  on  the  under  side  of  the 
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aves.     A  contact  insecticide  must  be  used,  the  spray  being  thrown 
gainst  the  lower  surface  of  the  leaves. 

Leaf  Spot:  There  are  at  least  two  distinct  fungi  causing  leaf 
Sfots  on  currant.  The  spots  are  usually  circular  in  outline  with  a 
grayish  brown  center.  The  leaves  may  finally  fall  in  serious  cases, 
causing  great  damage. 

To  control  the  disease,  spray  with  bordeaux  as  soon  as  the  leaves 
unfold,  and  continue  at  intervals  of  ten  days  or  two  weeks  until  five 
applications  have  been  made. 

Powdery  Mildew:  The  fungus  produces  grayish,  cobwebby 
patches  at  first.  These  later  become  brown  and  felt  like.  Leaves, 
fruit  and  stem  are  attacked. 

Potassium  sulfide  used  at  the  rate  of  i  ounce  to  4  gallons  of 
water  is  the  most  efficient  spray.  Spraying  should  be  begun  just 
as  soon  as  the  leaves  begin  to  appear,  and  should  be  continued  at  ten 
day  or  two  week  intervals  until  at  least  five  applications  have  been 
made.     It  may  be  necessary  to  add  one  or  two  more  applications. 

Canker:  The  canker  is  produced  as  reddish  eruptions  on  the 
stems ;  these  eruptions  may  become  dark  later  in  the  season.  Twigs 
niay  be  killed ;  in  any  case  vigor  is  greatly  reduced.  Pruning  may 
be  necessary.  However,  since  the  disease  enters  largely  through 
grounds,  care  in  covering  them  or  spraying  with  bordeaux,  when 
such  wounds  occur,  will  be  beneficial. 

Rust:  Usually  the  rust  is  not  very  injurious.  No  extensive 
experiments  in  controlling  the  pest  have  been  made,  so  that  only  the 
^estntction  of  affected  parts  can  be  recommended. 

Oinseng. 

Blight  :     The   leaves   and    stem    are    both    attacked.     Large. 

Eatery  patches  are  produced  on  the  leaves,  and  brown  cankers  are 

formed  on  the  stem.    The  disease  may  spread  rapidly  and  become 

^ery  destructive.     Infection  in  the  spring  seems  to  be  caused  by  the 

Spores  which  are  on  the  ground.     The  plants  are  attaked  as  they 

^ome  through  the  ground,  the  disease  first  appearing  on  the  stems. 

In  order  to  properly  control  the  disease,  it  is  necessary  to  spray  the 

beds  with  copper  sulfate,  used  at  the  rate  of  i  pound  to  10  gallons 

of  water,  before  the  plants  come  up.     Then,  as  soon  as  they  push 

ibove  ground,  they  should  be  again  sprayed.     This  should  be  done 

every  other  day  until  the  plants  are  fairly  well  along.     Resin  bor- 

-- :ii  aHhere  better  than  the  ordinary  mixture. 
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Wilt  :  The  leaves  wilt,  become  yellowish  and  finally  die.  The 
stems  become  black  and  defoliated.  Great  damage  may  be  done 
within  a  week.  It  is  said  that  the  disease  will  not  appear  unless  the 
plants  are  weakened  by  the  attacks  of  other  fungi.  Spraying  for 
the  blight  should  also  keep  this  disease  in  check. 

Oooseberry. 
See  Currant. 

Orape. 

Leaf  Hoppers  :  These  are  very  active,  insidious  sucking  in- 
sects,  and  consequently  hard  to  combat.  A  contact  insecticide,  like 
kerosene  emulsion  or  miscible  oil  will  keep  the  insect  in  check. 

Black  Rot  :  The  disease  first  appears  on  the  leaves ;  it  pro- 
duces nearly  round,  tan  colored  or  brown  patches.  Later  it  attacks 
the  berries  on  which  it  appears  first  as  small,  brown  or  purple  spots. 
These  spots  enlarge  very  rapidly  until  the  entire  fruit  is  covered. 
The  skin  does  not  usually  rupture,  but  the  berries  shrink  until  they 
remain  only  as  wrinkled,  hard,  dry  mummies.  Young  shoots  may 
also  be  attacked ;  in  this  case  the  spots  are  usually  reddish  and  may 
cause  a  splitting  of  the  shoot.  The  disease  lives  through  the  winter 
on  affected  parts ;  consequently  all  of  these  should  be  sprayed  in  the 
fall,  and  clean  cultivation  should  be  practiced.  Just  as  the  buds  arc 
beginning  to  swell  in  the  spring,  a  very  thorough  spraying  with 
bordeaux  should  be  made.  When  the  buds  are  unfolding,  the 
second  spraying  should  be  given  with  4-3-50  bordeaux,  and  this 
should  be  repeated  at  ten  day  or  two  week  intervals.  The  number 
of  sprayings  necessary  depends  upon  weather  conditions;  in  warm, 
moist  weather  the  disease  is  most  destructive.  If  it  is  necessary  to 
continue  spraying  until  late  in  the  season,  ammoniacal  copper  car- 
bonate should  be  substituted  for  bordeaux  the  last  two  times.  This 
is  done  in  order  to  avoid  the  spotting  of  the  fruit. 

Downy  Mildew — Gray  Rot  :  The  symptoms  are  those  usual- 
ly appearing  as  a  result  of  downy  mildew.  A  grayish,  felty  mass  of 
fungus  threads  appears  on  leaves  and  berries.  The  berries  eventu- 
ally shrivel,  but  do  not  become  hard  and  dry  as  in  the  black  rot.  H 
they  are  attacked  after  they  are  at  least  two-thirds  grown,  they  be- 
come brown  in  color;  for  this  reason  the  name  brown  rot  is  som^ 
times  applied. 

The  control  measures  indicated  under  black  rot  will  suffice.  I^ 
is  especially  important  that  spray'mg  be  begun  early  in  the  season. 
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noist  seasons  irregular  brown  or  black  spots 
'  v^.     They  appear  first  on  the  under  surface 
:  measures  indicated  under  black  rot. 
w  :     The  powdery  mildew  appears  as  circular, 
r*l]  above  ground  parts  of  the  plants.     Under 
iiljtions  it  may  become  serious,  since  the  flow- 
i  nd  then  fail  to  set  their  fruit,  while  the  berries 
■tcked  and  then  cease  growth,  finally  dropping 
...  of  ventilation,  excessive  shade  and  damp  situ- 
y  favorable  for  the  spread  of  the  disease. 
lowers  of  sulfur  when  the  blossoms  begin  to  open 
ngs  as  occasion  may  demand  usually  controls  the 
he  treatment  under  black  rot  is  also  effective. 
li — 'Bird's  Eye:     This  appears  on  the  canes  as 
with  sunken,  ash  colored  centers;  it  weakens  the 
) ,     The  symptoms  on  the  fruit  are  very  much  like 
Tcancs,     The  spots  often  have  reddish  edges.     The  dis- 
1  be  cut  out  as  soon  as  they  appear.     In  addition, 
,...i.K  rot. 

Lettuce. 

flohu :  The  disease  first  becomes  apparent  by  reason  of 
gdges  of  the  leaves.  Later  the  affected  leaves  may  droop 
coming  covered  with  a  dirty,  brownish  gray  fuzz.  Proper 
ethods  and  care  of  the  greenhouse  will  generally  prevent 
ince  of  the  disease.  Good  ventilation  and  a  fairly  con- 
rature,  which  must  not  be  too  high,  are  essential. 
Healthy  lettuce  in  the  greenhouse  may  succumb  to  this 
single  day.  Affected  leaves  appear  as  though  they  had 
plunged  into  boiling  water  and  then  taken  out  again. 
t,  white  growth  of  fungus  threads  appears  on  parts  which 
The  fungus  produces  storage  organs  which  persist 
*iout  the  winter,  causing  infection  the  next  year.  All  affected 
h%  should  be  removed  in  order  to  prevent  the  formation  of 
organs.  The  same  general  sanitary  precautions  mentioned 
pay  mold  should  be  taken.  In  case  the  soil  becomes  infected, 
aid  be  disinfected  with  formalin  used  at  the  rate  of  i  pound 
4  gallons  of  water;  it  may  be  necessary  to  change  the  soil 

Melons. 
Bf  Cacamber. 
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Onion. 

Blight — Downy  Milx>ew  :  Warm,  moist  weather  is  especially 
favorable  to  the  spread  of  the  disease.  The  tips  are  first  attacked, 
presenting  a  water-soaked  appearance,  which  is  followed  by  a  fuzzy 
outgrowth.  Later  the  plants  may  collapse  entirely,  thus  preventing 
the  formation  of  normal  bulbs. 

Crop  rotation,  clean  culture  and  spraying  will  prevent  the  disease. 
If  it  has  never  appeared  before,  it  may  not  be  necessary  to  spray 
before  the  disease  appears,  but  upon  the  first  indication  of  its  ap- 
pearance 5-5-50  bordeaux  should  be  applied.  One  spraying  may 
or  may  not  be  sufficient,  depending  on  weather  conditions. 

Smut:  The  smut  persists  in  the  soil,  so  is  particularly  liable 
to  attack  seedlings  upon  which  it  causes  the  formation  of  blade, 
dusty  patches  of  spores.  Rotation  is  beneficial  as  is  soil  treatment 
with  lime  used  at  the  rate  of  about  too  bushels  per  acre.  Treating 
seed  with  formalin  at  the  rate  of  t  pound  to  30  gallons  of  water  is 
also  beneficial. 

Pea. 
See  Bean. 

Plum. 

1.  Plum  Curculio:     (See  plum  curculio  under  Apple). 

2.  Scales :     (Same  as  under  scale  on  Apple). 

Black  Knot:     This  disease  is  prevalent  on  both  wild  and  cu^ 
tivated  plums  and  cherries.     The  first  indication  of  its  presence  is 
u.sually  the  development  on  young  twigs  of  velvety,  greenish  or 
olive  colored  swellings.     These  later  in  the  season  become  black  and 
brittle.     Not  only  young  twigs,  but  also  larger  branches  may  be- 
come affected.     The  branches  may  be  killed  on  account  of  the  inter- 
ference with  the  transportation  of  nourishment,  or  their  vitality 
may  be  lessened.     Infection  probably  takes  place  largely  through 
wounds  and  abrasions,  so  all  of  these  should  be  carefully  avoided. 
Further,  the  disease  spreads  most  rapidly  while  the  knots  are  si^ 
young,  so  that  careful  pruning  before  they  have  had  time  to  d^ 
velop  is  necessary.     If  any  have  been  missed,  they  should  be  f^ 
moved  later.     Pruning  alone,  however,  is  not  sufficient  to  contf^' 
the  disease,  since  it  occurs  also  on  wild  plums  and  cherries.     Spr^^ 
ing  should  also  be  practiced.     The  first  application  should  be  ma^ 
in  the  late  winter  or  early  spring  while  the  trees  are  still  dorma<^ 
another  should  be  made  when  the  buds  begin  to  swell,  while  t^ 
others  imy  be  made  as  necessity  demands.     For  the  first  spraying^ 
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6-6-50  bordeaux  mixture  should  be  employed,  but  this  would  be 
almost  sure  to  injure  the  foliage  on  the  trees  later  in  the  season.  A 
3-4-50  mixture  of  bordeaux  is  sometimes  used  without  foliage  in- 
jury resulting,  but  even  this  mixture  may  in  some  seasons  be  in- 
jurious. Even  the  weaker  solutions  proved  injurious  in  experiments 
conducted  by  the  Pathology  Department  in  1910.  Although  its 
worth  on  plums  has  not  yet  been  absolutely  demonstrated,  self  boiled 
lime  sulfur  has  given  much  promise  and  should  be  tried. 

Brown  Rot:  Although  brown  rot  is  especially  destructive  on 
fruit,  it  occurs  also  on  leaves  and  twigs,  causing  a  blighted  appear- 
ance and  finally  killing  them.  The  fruit  is  more  especially  suscepti- 
ble in  the  later  stages  of  its  development,  moist  weather  being  very 
favorable  to  the  spread  of  the  disease.  Small,  brownish  spots  first 
appear;  these  enlarge  rapidly  until  the  entire  fruit  may  be  covered. 
Upon  the  surface  of  the  fruit  brown  patches  of  spores  appear ;  these 
spores  may  be  blown  long  distances,  thus  spreading  the  disease. 
The  diseased  fruits  finally  shrivel  and  dry,  often  remaining  on  the 
tree  indefinitely.  Infection  in  the  spring  is  caused  largely  by  these 
mummied  plums,  which  should,  of  course,  be  destroyed. 

Spraying  should  be  carried  on  as  for  black  knot ;  the  self  boiled 
lime  sulfur  mixture  has  proven  effective  in  controlling  the  same 
disease  on  peach,  and  will  probably  prove  efficient  when  used  on 
plums.  Naturally,  since  plums  are  more  liable  to  become  infected 
after  they  are  at  least  half  grown,  spraying  should  be  continued 
until  late  in  the  season. 

Fire  Blight  :     ( See  Apple) . 

Plum  Pocket:  The  fungus  attacks  the  fruit,  destroying  the 
pit  and  converting  the  entire  fruit  into  a  hollow,  bladder  like  sack 
which  later  falls  from  the  tree.  Twigs  may  also  be  infected,  and  it 
is  supposed  that  the  disease  hibernates  mainly  in  this  way.  The 
disease  apparently  does  not  spread  very  rapidly,  so  that  pruning  out 
and  destroying  affected  parts,  together  with  the  spraying  for  brown 
rot  and  black  knot,  will  help  keep  it  in  check. 

Powdery  Mildew  :     ( See  Apple ) . 

Scab  :  Dark  brown,  scabby  spots  appear  on  the  surface  of  the 
^niit,  especially  in  a  rainy  season.  The  disease  will  yield  to  the 
^eatment  given  for  brown  rot. 

Shot  Hole:     Very  numerous,  rather  small,  brown  spots  ap- 
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pear  on  the  leaves.  These  later  become  dry,  and  the  dried  portions 
may  fall  out,  leaving  the  leaves  with  the  appearance  of  having  been 
riddled  with  shot,  whence  the  common  name.  The  chief  damage 
done  is  in  the  enormous  decrease  of  leaf  surface  and  the  defoliation 
of  the  tree.  It  has  been  found  that  2-4-50  bordeaux  or  8-8-50  self 
boiled  lime  sulfur  will  effectively  control  the  disease  if  spraying  is  ! 
begun  early  and  continued  throughout  the  season  at  intervals  of 
about  two  weeks. 

Combined  Treatment  for  Insects  and  Fungus  Pests: 
Lime  sulfur  wash  in  the  dormant  season.  Arsenate  of  lead  and  lime 
sulfur  (self  boiled)  as  the  buds  begin  to  swell.  Repeat  at  intervals 
of  two  weeks  until  fruit  is  ready  to  harvest. 

Potato. 

Colorado  Beetle:  This  striped  pesi  hibernates  in  soil.  As 
the  potatoes  show  above  ground  the  beetles  are  on  hand  to  lay  the 
yellow  patches  of  eggs  on  the  underside  of  the  leaves.  The  greasy 
looking  grubs  are  the  ones  that  do  the  damage.  An  arsenical  in- 
secticide will  kill  them  easily,  especially  if  the  spray  is  applied  while  ; 
the  larvae  are  still  small. 

Early  Blight  :  The  disease  is  confined  to  the  leaf,  upon  which 
grayish,  dry  spots  are  produced.  Usually  the  spots  are  charac- 
terized by  the  presence  of  concentric  circles.  Although  the  tubers 
are  not  affected,  the  effect  on  the  leaves  may  be  so  serious  as  to  very 
greatly  diminish  the  leaf  surface,  thus  making  it  impossible  to  form 
normal  tubers.  In  dry  seasons  considerable  loss  may  result  if  the 
vines  are  not  properly  sprayed.  Control  consists  of  proper  spraying 
with  bordeaux ;  when  the  plants  are  young,  a  4-4-50  mixture  should 
be  used,  but,  after  the  first  two  sprayings,  a  6-6-50  mixture  may  be 
used.  The  idea  is  to  keep  the  vines  covered  with  bordeaux  from  the 
time  they  are  about  six  inches  high  until  the  end  of  the  season.  I^ 
is  uncertain,  at  the  present  time,  whether  or  not  in  Minnesota  ^^ 
would  pay  to  spray  to  control  this  disease  alone. 

Late  Blight:  Late  blight  has,  fortunately,  not  yet  becot<^^ 
serious  in  this  state,  except  when  the  weather  in  August  is  exc^;^ 
tionally  wet.  The  leaves  and  tubers  are  both  attacked ;  on  the  leav^^ 
the  disease  appears  first  on  the  edges,  blackening  and  drying  thet^ 
while  on  the  tubers  dark,  sunken  spots  are  first  developed,  follow^ 
later  by  a  dry  rot  or  a  soft,  foul  smelling  rot  which  may  continu-- 
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after  the  tubers  are  stored.  Only  clean,  healthy  tubers  should  be 
selected  for  seed,  and  spraying  should  be  conducted  as  for  early 
blight,  except  that  when  spraying  for  late  blight  alone,  it  may  be 
begun  later  in  the  season. 

Scab  :  Affected  potatoes  show  rough,  corky  patches  which  may, 
in  severe  cases,  be  cracked.  The  yield  may  be  somewhat  affected, 
but  a  greater  loss  is  due  to  the  decreased  value  of  potatoes.  It  is 
ncessary  to  remember  that  beets  and  turnips  are  susceptible  to  the 
same  disease  and  that  the  disease  persists  not  only  on  the  tubers, 
but  also  in  the  soil.  No  susceptible  crop  should  be  planted  on  in- 
fected land  for  at  least  three  years  and  preferably  longer.  Seed 
potatoes  should  be  soaked  for  two  hours  in  formalin  used  at  the  rate 
of  I  pound  to  30  gallons  of  water.  The  tubers  may  then  be  dried, 
cut  and  planted.  They  should  not  again  be  brought  into  contact 
with  anything  which  contained  them  before  they  were  treated. 
Thirty  gallons  will  usually  treat  about  45  to  50  bushels  of  potatoes. 
Corrosive  sublimate  may  also  be  used,  but.  on  account  of  its  poison- 
ous nature,  is  not  so  desirable  as  formalin. 

j  Tip  Burn  :     This  is  a  disease  which  is  not  induced  by  any 

j     parasitic  organism.     The  tips  of  the  leaves  dry  and  break  off  during 
hot,  dry  weather,  especially  if  the  crop  is  on  light  soil. 

Wilt — Internal  Brown  Rot  :     The  disease  is  caused  by  a 

fungus  which  may  live  in  the  soil  and  gain  entrance  through  the 

roots.     The  vines   wilt,   and,   when   pulled   up,   the   roots   usually 

break  off  very  easily.     The  disease  may  be  in  the  tubers  at  harvest* 

'     time  without   showing  conspicuous   symptoms.      However,    when 

stored  in  warm  places  where  considerable  moisture  is  present,  it 

[     inay  spread  very  rapidly,  at  first  forming  a  yellowish  or  black  ring 

near  the  stem  end ;  and  later  the  entire  interior  may  be  converted  to 

a  dry,  shrivelled  mass.     Bacteria  also  very  often  gain  entrance  and 

j     aid  in  the  rotting  process.     Potatoes  from  wilted  vines  are  very 

'     liable  to  be  infected,  so  they  should  be  examined  and  if  they  show  a 

i     brown  discoloration  beneath   the  surface  of  the   stem   end,   they 

should  be  used  at  once,  as  at  this  stage  they  are  not  unfit  for  eating. 

In  any  case,  tubers  should  be  stored  in  a  dry,  cold  place. 

In  controlling  the  disease,  affected  vines  should  be  removed  and 
<lestroyed,  no  affected  tubers  should  be  used  for  seed,  and  crop  rota- 
tion should  be  practiced.     It  is  not  definitely  known  \vov4  \on.^  ^^'^ 
^11  remain  infected,  but  it  is  probable  that  sevetsX  N^-a.^^  nn^  "^^^ 
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necessary  to  remove  danger  of  infection  from  this  source.    It  is 
important  in  planting  seed  to  be  careful  to  get  clean  seed. 

Wilt — Bacillose:  The  symptoms  in  the  field  are  somewhat 
like  those  just  given  for  internal  brown  rot.  The  leaves  dry,  and 
the  stems  and  tubers  become  yellowish  or  black,  exuding  a  soft,  pus- 
like  substance  when  broken.  The  disease  is  spread  largely  through 
the  agency  of  insects,  so  it  is  especially  important  to  guard  against 
them.  The  same  precautions  regarding  storage,  soil  and  planting, 
which  were  mentioned  under  internal  brown  rot,  apply  here. 

Ci>MIUNRl>     TrKATMENT      FOR     InSECT     AND     FuNGUS     PeSTS: 

Paris  trreen  and  U^rdeaux  mixture  when  plants  are  six  inches  high. 
Re|Mfat  at  intrrvab  of  two  weeks  during  the  growing  season. 

Radish. 

M  Av^w  Vht:^  ::i  A  x^rv  hard  insect  to  combat.  The  adult  in- 
s<\^;  Ux^:^  x^rx  r:';x'rs  >kc  a  house  ily.  The  eggs  are  laid  on  the 
svm5  '><\tT  ;N"  Nx>^  v"*  :  V  rCsX^.:,  c^r  0:1  the  base  itself.  Early  planting 
an!  ^  \nV^  ^•'•  ^x\'  AT  rV  V>:  preventives.  But  see  article  on  page  55. 

V -i ;  T  K.v^-  Ss^f  Cjbbage). 

\\  ^^  -v    v.x-        V  rv>n  radish   leaves,  especially  in  the  grecn- 
•^  ^  V  X:sters  may  appear  on  the  kavesw     The  flowers 
\.\\N*x  swollen  aiul  otltorwise  nrssfaapen.     All  re- 
■  -c,     •  -.■      "  >vN^Nv\'  ivirts  should  ho  dosi roved. 

Raspberry  and  Blackberry. 

'  \    -  \  \v  \v\xv; :     This  funj^ns  pnnluoes  on  the  young  canes  the 

X..  .sv\h  >i|H>ts.     Later  in  the  season  the  spots  become  gray- 

^^    vv^uvv,   remaining  purple  around  the  border.     As  the 

.  VNtxy  iu  y^\^^.^  i-hgy  p^j^y  jvjvtiie  the  cane,  eventually  killing  it 

^  V  ^  v^  .>i  wv^vvlcrence  with  the  water  supply.     Leaf  petioles,  the 

V^'WV^  ^\\\\  the  leaf  blades  may  also  become  infected.    The 

'  <VSlVsVsJ  by  anthracnosed  canes  are  usually  small  and  dry, 

'  '^  S^\  \\\p\v  premature  ripening. 

^\  ^i^^'^^  >*l»ould  not  be  grown  on  the  same  soil  more  than 

^^'  *^^,    "^  ^'^  ^^^^  disease  is  troublesome.     The  affected  canes  shouW 

^         li^  ^^^  ^Hirned.     Resin  bordeaux  may  be  applied  early  in  the 

•^^-^^  *  V  ^H(^.  ihKMtv,  it  will  not  prevent  the  disease, 

X  \vA\X  \<A|,|, ;     Crown  gaW  \%  a  V»lcXw\^  disease,  producing  on 


V    N, 


•'>'." 
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:  roots  of  raspberries  and  other  plants  the  well  known  swellings  or 
lis.  From  its  very  nature  it  would  be  extremely  difficult  to  con- 
il  when  once  established.  All  affected  plants  should  be  pulled  up 
d  burned.  Only  healthy  nursery  stock  should  be  planted  on  land 
lich  has  not  recently  grown  raspberries  or  blackberries.  From 
t  most  recent  researches  on  this  disease  it  seems  possible  that 
spberries  may  become  infected  from  affected  apple  trees. 

Leaf  Spot  :  Numerous  small,  light  colored  spots,  with  darker 
rders,  often  appear.  In  the  center  of  the  spots  small  black  dots 
e  often  visible.     Usually  the  disease  is  not  serious,  and  the  value 

sprajnng  is  not  known. 

Rust  :  The  rust  appears  in  its  most  conspicuous  stage  as  bright 
d  patches  on  the  lower  side  of  leaves,  distorting  and  rendering 
em  worthless.  The  fungus  threads  may  live  in  the  canes  for  a 
imber  of  years,  so  that  spraying  is  of  value  only  in  preventing 
►read  to  other  plants.  All  affected  parts  should  be  removed  and 
imed. 

Shrubbery. 

Plant  lice  often  attack  the  leaves  of  shrubs,  but  any  contact  in- 
:cticide,  like  a  soap  solution,  or  nicofume  will  keep  them  in  check. 

"Red  Spider"  :  These  little  pests  are  very  bad  in  a  dry  season, 
praying  with  ordinary  water  will  keep  them  in  check. 

Squash. 
See  Cucumber. 

Strawberry. 

Leaf  Spot:  The  common  large  leaf  spot,  with  a  purplish 
)rder  and  lighter  colored  center,  is  usually  very  prevalent.  It  may 
'  controlled  by  spraying  with  bordeaux  once  before  the  blossoms 
)en  and  once  or  twice  after  the  fruit  is  picked.  In  the  late  fall  or 
rly  spring,  the  leaves  may  be  cut  off  and  then  burned.  See  Spray 
ilendar,  page  174,  for  insects. 

Sweet  Peas. 

Plant  Lice:  As  in  the  case  of  shrubs  the  lice  on  sweet  peas 
n  be  kept  in  check  by  soap  solutions,  tobacco  products  or  ordinary 
Iter. 

Tomato. 

Worms:  These  are  larvae  of  a  large  moth,  often  called  hum- 
ing  bird  moth  because  of  its  habit  of  hovering  over  flowers  and 
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sucking  the  nectar  therefrom.  It  flies  usually  toward  evening  at 
dusk.  Usually  the  larvae  are  not  in  sufficient  numbers  to  warrant 
spraying.     Hand  picking  will  keep  the  pests  in  check. 

Leaf  Spots:  A  number  of  leaf  spots  occur  on  tomato,  but 
they  have  not  been  serious  in  this  state.  Spraying  with  bordeaux 
will  prevent  them,  if  begun  about  ten  days  after  transplanting  and 
continued  at  intervals  of  about  two  weeks. 

Point  Rot  :     The  point  or  blossom  end  rot  causes  great  damage 
in  dry  seasons.     It  appears  on  the  blossom  end  of  the  fruit  as 
sunken,  brownish  spots  which  may  increase  rapidly  in  size  until  the 
entire  fruit  is  rotted.     The  cause  of  the  disease  has  not  been  fully 
worked  out,  but  it  is  known  to  be  most  prevalent  on  light  soils  dur- 
ing hot,  dry  weather.     Spraying  is  of  little  value;  sub-irrigatiotv 
gives  some  relief. 

Ripe  Rot:     This  causes  the  black  rot  so  common  on  the  rip^ 
fruit.     Spraying  for  leaf  spot  smay  prevent  its  appearance  to  a  c^  ^' 
tain  extent.     The  vines  should  be  carefully  trained  so  as  to  pemrmit 
of  sufficient  aeration. 

Turnip. 

Black  Rot:  (See  Cabbage). 
Club  Root:  (See  Cabbage). 
Scab  :     (See  Potato). 

SPRAYING  MACHINERY. 

An  individual  may  understand  thoroughly  all  about  insecticici^^ 
and  fungicides  and  their  application,  and  yet  unless  he  is  the  ri^"!^^ 
kind  of  man,  or  has  the  right  kind  of  machinery  to  put  the  mater^i^ 
on  the  plant  in  proper  form,  his  knowledge  avails  him  nothing.  -^ 

spray  pump  may  be  capable  of  applying  the  spray  correctly  m^'*^^ 
economically  for  a  period  in  one  orchard,  and  not  be  the  right  ki  ^"^^ 
for  another  orchard.  Again,  one  kind  of  pump  may  suit  c^^^^ 
orchard,  and  good,  clean  fruit  be  the  result,  though  perhaps  tl^^ 
pump  is  not  as  good  as  that  of  his  neighbor,  who  sees  no  good  ^^ 
spraying  because  his  fruit  is  spotted  or  worm  eaten.  With  ^*^^ 
present  day  advance  in  all  kinds  of  machinery,  it  often  pays  a  nTB^-" 
to  practically  give  away  an  old  machine  for  a  new  one  of  m^^^^^ 
efficient  pattern  which  may  be  better  suited  for  the  work  in  ha^*"^^- 
Spraying,  therefore,  is  a  question  of  individuality  and  spra)ri^^S 
machinery 
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For  orchard  work,  it  is  never  advisable  to  purchase  anything 
mailer  than  a  barrel  pump.  A  good  barrel  pump  will  last  a  life 
tae,  and  can  be  used  for  purposes  other  than  spraying,  such  as 
irhite-washing,  disinfecting,  etc.  Always  wash  the  spraying  ap- 
aratus  out  with  water  after  spraying  or  white-washing  and  oil  and 
lean  up  all  parts  before  putting  away  for  winter. 

When  an  orchardist  has  a  sufficient  number  of  trees  to  require 
ive  or  six  barrels  of  liquid  for  one  spraying,  it  is  advisable  to  pur- 
iase  a  large  tank,  holding  200  to  300  gallons  and  a  double-acting 
sprayer ;  or  better,  if  he  can  afford  it,  a  gasoline  sprayer. 

Some  essentials  of  a  good  spraying  apparatus  are : 

1.  The  pump  should  be  brass  lined  to  prevent  corroding  or 

rusting  of  parts. 

2.  The  pump  must  have  a  sufficiently  large  air  chamber  to  keep 

the  pressure  uniform,  one  that  will,  with  comparative  ease, 
keep,  with  two  leads  of  hose  in  operation,  a  pressure  of  at 
least  150  pounds. 

3-  As  the  principal  ingredient  in  many  of  the  insecticides  and 
fungicides  is  the  fine  material  held  in  suspetision,  there 
must  be  perfect  agitators  that  will  keep  the  liquid  in  con- 
stant motion. 

4.  The  nozzle  must  be  the  best  that  is  suited  to  the  occasion. 
The  nozzles  of  the  "Bordeaux''  type  are  not  very  satis- 
factory in  ordinary  usage.  The  **Vermorer'  gives  an  ex- 
cellent fine  spray,  but  often  is  misty  too  soon  after  leaving 
the  nozzle.  The  larger  type  nozzles,  like  the  "Mistry'' 
are  more  satisfactory  for  much  of  the  orchard  spraying. 

S.  Another  very  important  point  in  spraying  is  to  have  a  good 
hose.  Often  a  poor  or  worn-out  hose  causes  more  trouble 
than  all  the  rest  of  the  apparatus  put  together.  Good 
hose  bands  to  hold  the  hose  on  the  couplings,  and  long 
hose  couplings  are  essential.  A  short  hose  coupling  is 
often  more  trouble  than  it  is  worth. 

S.  Bamboo  extension  rods  with  cut  offs  at  the  lower  ends  are 
necessary  in  orchard  spraying.  The  rod  inside  the  bam- 
boo is  made  either  of  iron,  brass  or  aluminum.  The 
latter  are  lighter  to  handle,  and  when  properly  made  are 
excellent.     Extension  rods  can  be  obtained  from  eight  to 


«74 


I'lMi 


af9I«. 


AMp%^mmuw, 


tliuJitrlilt* 

til  Hit* 
MlllUI 

riiUtil 
HiiaitliarrF. 

tt1ir»tiH«rf, 


SPI 


lksml«  liift«etv. 


P*»i. 


BSBsaa 


C^dltac    «»l^ 


CureuUd    (Plain), 


Scab. 


Bfttvr  rot. 


RtJBt. 


B«et1fli^ 


CAbbA||«    worm. 


^im 


ew, 


Cupumb^r   be«tl«. 


Currmttt  wftrm* 


Ulld«w. 


L^A^  hopper. 


Ilr^wn    Tot. 


tiuoi  pi:^ek«t. 


Slyutto. 


mmMm  inWu. 


SHisr 


Killi. 


Antlumcso 


AnciiftCo  of  Idtftd  (l-SO) 


Llm(!  Sulphur. 


ArA^nftta  of  L«ftd  (i-$0>~ 


fSelf    bolted). 


Bord«&iix    ml^tuTQL 


R«9in  Bortf«Auz  mixtura. 


After  tho  l«a 

la    fAll. 
Just    as    th« 
breaking. 

Before     btoa 

open. 
When    &PP 

grown. 


Arsen&tei   of    lead. 


Ar8«nal«  of  L«ad  (t-G4). 

Plus  re»[n  lime  mixture. 


Bordeaux    mixture. 


Arsenate  of  Lead  (3-SO) 


Arsenate      of 
Hellebore. 


lead      or 


Bordeaux      mixture      o  r 

Potassium, 
Sulftd  tUver  of  Sulphur). 


Bordeaux  mixture. 


Seme     misclble     oil     or 
kerosene  emulsion. 


Bordeaux:     miicture     o  r 
lime  sulphur. 


Copper      sulphate       and 
Bordeaux  mixture. 


Flrat 


Just  after  tl 
f&lL 


Afier    crop 


After    crop 


Whenever     t 
appear. 


Middle  of  Ju 


As   soon 
pear. 


When  Jnaect 


Before  leaf  1 


Before     bloa 
out. 


As  soon  a  a  p. 
their   a£pe 


Just    before 
i Bordeaux 


Arsenate  of  Lead. 


Ume  sulphur  (boiled). 


Bordeaux  mixture. 


Vftj-ie  fErreen      n-&0).   or 

mrsptiateof  lead  (4*B0>. 


Bordeaux  mixture;. 


Red   IVplder. 


'  Water  or  some  tobacco 
I     decoction. 


Pofrderr 


lldaw.    AmmonLacal  Copper  Car- 
I     booate    or    Potassium 

^ I     Sulphld. 

LMt  ro11«r.  Arsenate  of  lea4. 


Bordeaux  mixture. 


ttap    aoluUom    o^   9leo- 
funi*  Uauld 


Copper    sulp 
any   stow 

Same  aa    for 


Same    as    fo 


When   plant] 
inf^hes    Ml 


As   soon 
balcb. 


Before  leaTt 


As  soon  ««  > 


Bprajr  as  soi 
appear. 


Early     in 
_»eagoti. 

Before  bio 81 


Aj  aooQ  aa  : 


Tomiii««- 


i\M    Ot  \««.& 


ENDAR 


175 


RAY 


rime. 


Third  Tlm«. 


Fourth  Tlm«. 


Remarks. 


tmw. 


LmmX   of  July. 


10  days  later. 


The  flrst  spraylnsr  is  the  most 
important  and  should  be  a 
drenchinsT  spray  forcing  the 
liquid  Into  the  calyx  cups. 


•  burst 


Trees    should    be    thoroughly 
covered.  


fruit 


10  days  later. 


One  month  before 
harvesting. 


10  days  later. 


t^r. 


Lter. 


2   weeks   later. 


2   weeks    later. 


Two  or  three  sprayings,  usu- 
ally are  all  that  are  neces- 
sary. 

The  tops  should  be  burned 
after  the  first  freeze  in  the 
fall.  


Some  shoots  left  larger  than 
others  will  attract  beetles  to 
breed  there.  Destroy  these 
traps. 


ter- 


10  days   later. 


10  days   later. 


The  arsenical  used  in  soapy 
water  will  make  the  poison 
stick  better  to  the  leaf. 
There  is  practically  no  dan- 
ger In  using  Paris  green  or 
arsenate  of  lead  on  cabbages, 
one  reason  is  because  of  its 
method  of  growth.  With 
cauliflower  greater  care  to 
be  taken  if  plant  is  heading. 


For   larvae   on   roots,   use   To- 
bacco dust  or  decoctions. 


When  berries  begin  to  turn  it 
is  better  to  use  Hellebore. 


somlng. 


10    days    later. 


10  days   later. 


In  first  sprayings  use  Bor- 
deaux mixture.  At  third 
spraying  Liver  of  Sulphur  is 
best. 


lit 


2    weeks    later. 


later 
ires  are 
I^tme  S.) 

mixture 
irrowth 


2      weeks        later 
(Lime  Sulphur). 


2       weeks        later 
(Lime  Sulphur). 


Destroy  all   mummies. 


Remove  6  inches  from  ends  of 
all  twigs  in  fall  and  burn. 


ater. 


2   weeks   later. 


2  weeks  later. 


Keep  up  every  two  weeks  dur- 
ing  growing  period. 


en   nec- 


canes 

ordeaux 

(2-3- 

ks  later. 


Same       2       weeks 
later. 


Cutting  out  diseased  canes  and 
burning  is  the  essential 
part. 


8   later. 


10    days    later. 


Water  sprayed  on  plants  hav- 
ing red  spiders  is  as  effective 
as    any   spraying   compound. 


er. 


10  days  later. 


If      necessary,      10 
days  later. 


ter. 


later. 


10-14  days  later. 


iter. 


Spray  should  be  very  fine  and 
put  on  forcibly.  A  spray  of 
watet    alone    is    often    very 


I     thai  \tt  Tvecftiiaa.T's . 


176  INJURIOUS  INSECTS  OF   I9O9  AND   I9IO. 

fourteen  feet  long,  but  it  is  not  often  advisable  in  this  state  ^ 
to  purchase  one  over  ten  feet. 

7.  A  necessity  when  spraying  compounds  are  used  is  a  good! 
strainer.  A  fine  mesh  brass  screening  set  at  an  angle  in  \ 
the  frarne  of  a  box  is  the  simplest  and  best. 

CoBt  of  Spraying. 

The  cost  of  spraying  varies  in  different  localities,  depending 
upon  wages,  the  topography  of  the  land,  with  the  size  of  the  spray 
machine,  the  size  of  the  trees,  the  distance  from  water  used  in  the 
spray  material,  etc.  The  cost  will  vary  between  the  different  kinds 
of  large  and  small  outfits,  from  five  to  fifteen  cents  per  tree  for  each 
spraying. 

The  following  is  a  list  of  companies  to  whom  the  prospective 
purchaser  may  write  for  catalogues  and  prices. 

Spraying  Machine  Manufacturen. 

American  Sprayer  Co.,  Minneapolis,  Minn. 
Barnes  Mfg.  Co.,  Mansfield,  Ohio. 
Bean  Spray  Pump  Co.,  Cleveland,  Ohio. 
Binke  Spraying  Machine  Co.,  Chicago,  III. 
Brandt  Manufacturing  Co.,  Hastings,  Minn. 
B.  C.  Brown  Co.,  Rochester,  N.  Y. 
Cushman  Sprayer  Co.,  Lincoln,  Nebr. 
Dayton  Supply  Co.,  Dayton.  Ohio. 
Deming  Co.,  Salem,  Ohio. 
R.  H.  Deyo  ft  Co.,  Binghampton,  N.  T 
W.  ft  B.  Douglas,  Middleton,  Pa. 
Fairbanks,  Morse  ft  Co.,  St  Paul,  Minn. 
Field  Force  Pump  Co.,  Elmira,  N.  Y. 
Friend  Mfg.  Co.,  Gasport,  N.  Y. 
Qilson  Mfg.  Co.,  Port  Washington.  Wis. 
Qoulds  Mfg.  Co.,  Seneca  Falls,  N.  Y. 
Hardie  Mfg.  Co.,  Hudson,  Mich. 
Hurst  Mfg.  Co.,  Canton,  Ohio. 
International  Harvester  Co. 
Latham  ft  Co.,  Sandusky,  Ohio. 
Leggett  &  Brother,  301  Pearl  St.,  New  York  City. 
Morrill  ft  Morley,  Benton  Harbor,  Mich. 
F.  E.  Myers  ft  Bro.,  Ashland,  Ohio. 
The  New  Way  Motor  Co.,  Lansing,  Midi. 
Niagara  Sprayer  Co.,  Middleport,  N.  Y. 
Olds  Qas  Power  Co.,  Lansing,  Mich. 
Pierce  Loop  Co.,  Northeast,  P«l. 
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Splittstosen  Mfg.  Co.,  North  Branch,  Minn. 

Spramotor  Co.,  Buffolo,  N.  T. 

Wm.  Stahl  Sprayer  Co..  Quincy,  111. 

Insecticide  and  Fungicide  Uannfacturen. 

Ansbacker  &  Co.,  253  Broadway,  New  York  City. 

Bowker  Insecticide  Co.,  43  Chatham  St.,  Boston,  Mass. 

Fergusson  Bros.,  109  Chestnut  St.,  Philadelphia,  Pa.  (Copper  Sulphate). 

Good,  James,  934-936  N.  Front  St.,  Philadelphia,  Pa.,  (Fish  oil  soap). 

GrasselU  Chemical  Co.,  172  E.  5th  St.,  St.  Paul,  Minn. 

Hemingway's  London  Purple  Co.,  133  Front  St.,  New  York  City. 

Kentucky  Tobacco  Produce  Co.,  Louisville,  Ky. 

Fred.  L.  Lavanburg,  100  William  St.,  New  York  City. 

Merrimac  Chemical  Co.,  33  Broad  St.,  Boston,  Mass. 

Niagara  Spraying  Co.,  Middleport,  N.  Y. 

Sherwin-Williams  Paint  Co.,  Minneapolis,  Minn. 

Talmadge,  Geo.  E.,  Inc.,  Madison,  N,  Y.  (Aphine). 

Taylor,  E.  R.,  Penn  Yan,  N.  Y.  (Fuma  Carbon  bisulfid). 

Thomsen  Chemical  Co.,  Baltimore,  Md.,  New  York. 

Thum  O.  A  W.  Co.,  Grand  Rapids,  Mich. 

Vreeland  Chemical  Co.,  60  Church  St.,  New  York  City. 
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State  Experiment  Station, 
St.  Anthony  Park,  Minn., 

December  1,  1912. 
To  His  Excellency,  A.  O.  Eberhardt,  St.  Paul,  Minn. 

Dear  Sir: — I  have  the  honour  to  submit  herewith  the  Four- 
teenth Report  of  the  State  Entomologist  of  Minnesota,  covering 
work  of  this  office  and  insect  conditions  during  1911  and  1912. 

During  the  year  1911  we  experienced  a  culmination  of  grass- 
hopper injuries  begun  in  1909  and  1910  and  had  it  not  been  for  op- 
portune rains  occuring  in  May  and  June,  Minnesota  would  have 
lost,  in  1912,  thousands  of  dollars  from  the  depredations  of  this  in- 
sect. The  present  year  has  seen  but  little  loss  from  this  pest,  but 
two  or  three  dry  summers  in  succession,  similar  to  1910  and  1911, 
will  again  furnish  us  with  enormous  hordes  of  these  destructive 
pests  to  agriculture. 

We  have  carried  on  field  work  during  1911  and  1912  against 
these  insects  and  are  glad  to  report  successful  results  in  that  we 
have  found  a  method  (a  modification  of  that  practised  in  South 
Africa)  by  which  the  individual  farmer  can  protect  his  crops  from 
excessive  grasshopper  injuries.  Several  thousand  posters  describ- 
ing this  method  have  been  mailed  to  farmers  over  the  state.  For 
full  account  of  this  work  see  page  1. 

In  this  connection,  since  their  abundance  in  destructive  numbers 
dei>ends  largely  upon  the  abundance  of  grasshoppers,  upon  the 
eggs  of  which  they  feed  when  young,  we  may  well  mention  here 
the  occurrence  of  one  or  more  species  of  Blister  Beetles.  In  1911, 
beginning  about  June  1st,  they  became  exceedingly  abundant  and 
destructive.  They  are  general  feeders,  attacking  potatoes,  peas, 
clover,  grain,  shrubbery  and  particularly  alfalfa.  For  detailed  dis- 
cussion of  this  pest,  see  page  44. 

In  1911  Cut  Worms  of  several  species  were  extremely  numer- 
ous and  destructive.  This  we  believe  was  due  to  two  causes,  pri- 
marily because  the  preceding  season  was  dry  and  not  conducive  to 
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the  spread  of  fungous  diseases  among  these  caterpillars,  and 
ondarily  to  the  slow  growth  of  vegetation  in  the  spring  of  1911. 
has  been  many  years  since  cut  worms  have  been  as  abundant  a 
1911.  Complaints  in  that  year  began  to  reach  us  about  May 
rapidly  increasing  in  number  until  about  May  28th,  at  which  t 
letters  regarding  this  pest  rapidly  fell  off,  although  some  inqui 
were  received  during  the  first  half  of  June. 


DiiMCram  showiiiK  when  certain  insects  were  most  troublesome  as  evidenced  by  complaints 
in  1911  and  1912.    Pests  not  dated  were  present  both  years. 

The  Wheat-head,  Army  Worm,  so  abundant  and  destructive 
1910,  was  not  reported  in  1911  and  1912. 

The  Wheat  Stem  Maggot,  causing  "bald  heads"  in  wheat,  i 
and  barley,  has  been  unusually  common  during  the  summer  of  U 
and  caused  some  alarm  amongst  our  farmers.  Except,  however, 
very  few  instances  its  injury  was,  as  usual,  only  infinitestimal, ' 
from  about  July  5th  to  August  5th  our  mail  was  crowded  with 
quiries  relative  to  the  maggot,  the  greater  number  of  letters  bei 
received  the  middle  of  July.    The  insect  is  confused  with  two  othi 


joint  worm  working  in  wheat,  and  also  the  Hessian  fly ;  in  very 
my  instances  the  work  of  the  wheat  stem  maggot  was  ascribed  to 
nt  worms.  Farmers  can  easily  distinguish  the  work  of  the  form- 
from  the  latter  by  the  fact  that  while  the  wheat  stem  maggot  is 
ind  in  the  stalk,  the  larva  of  the  Hessian  Fly,  as  is  attested  by  the 
ation  of  the  so-called  "flax  seed"  is  always  on  the  outside  of  the 
Ik,  next  to  it,  under  a  sheathing  blade.  See  page  45  for  further 
cussion  of  the  wheat  stem  maggot. 

The  years  1911  and  1912  have  witnessed  great  mortality 
ongst  our  shade  trees,  the  pride  of  the  State,  and  this  passing  of 
:s,  maples  and  elms  is  perhaps  the  most  serious  problem  which 
ifronts  the  Entomologist  today.  The  Entomologist,  however,  is 
alone  in  the  battle,  for  various  fungous  diseases  belonging  to  the 
ivince  of  the  plant  pathologist  are  playing  a  very  important  part, 
i  in  some  instances  possibly  the  leading  part,  in  the  death  of  our 
es.  Two  circulars  have  been  issued  from  this  office  treating  on 
leading  insect  pests  of  shade  trees.  These  circulars  can  be  ob- 
aed  by  any  citizen  df  the  state  for  the  asking.  Page  54. 
On  our  apple  trees  both  the  Scurfy  Scale  and  the  Oyster-shell 
lie  are  much  in  evidence  and  the  latter  apparently  decidedly  on 
increase.  It  is  to  be  noted  in  this  connection  that  while  a  large 
3unt  of  Oyster-shell  Scale  on  a  tree  is  naturally  quite  detrimental 
ts  bearing  qualities  and  should  be  eradicated,  this  species  does 
approach  in  its  destructiveness  the  San  Jose  Scale.  A  compar- 
ely  small  infestation  of  the  latter  scale  will  cause  a  young  tree 
iroop  and  ultimately  die,  the  same  tree  being  able  to  resist  a 
dred  times  as  many  Oyster-shell  Scales. 

We  have  to  report  the  occurrence  of  a  Corn  Bill  Bug  in  Minne- 
i,  a  corn  field  of  twenty-five  acres  at  Shakopee  being  nearly 
:royed  by  this  pest.    Page  71. 

White  Grubs,  the  larvae  of  the  large  May  Beetles  or  "June 
rs"  have  been  again  abundant  and  destructive,  but  the  injury  in 
state  this  season  will  not  compare  with  the  widespread  de- 
letion worked  by  this  pest  on  corn  and  other  plants  in  Wiscon- 
However,  in  more  than  one  locality  in  Minnesota,  the  White 
lb  has,  during  the  biennium  just  completed,  made  destructive 
)ads  upon  agricultural  products.  In  1912  corn,  hay,  timothy  and 
itoes  were  severely  injured. 

The  roots  of  corn  were  eaten  and  the  stalks  blown  over.  Timo- 
was  killed  before  it  could  produce  seed.  Potatoes  following 
suffered  severely.     Injury  from  White  Grub  was  particularly 


noticeable  between  July  1st  and  October  1st.  Thorough  cultivation 
along  approved  lines  is  a  decided  help  in  connection  with  this  pest, 
coupled  with  a  proper  rotation.  As  is  well  known,  many  birds  feed 
upon  White  Grubs,  and  when  practicable  it  is  a  desirable  thing  to 
turn  hogs  into  a  field  after  the  crop  is  harvested.  They  root  out 
the  grubs  and  devour  them  eagerly.    Page  49. 

A  very  large  "Weevil"  belonging  to  genus  Sphcnophonis  has 
worked  locally  on  our  wheat  this  year.    See  page  45 

The  Green-striped  Maple  Worm  has  in  at  least  one  instance  d^ 
foliated  many  Maple  trees. 

Not  insects,  but  coming  within  our  province,  upon  the  ground 
of  their  being  plant  pests,  we  have  to  report  naked  snails  or  "slugs" 
as  being  unusually  abundant  ?nd  Jroublesome  during  1912.  See 
page  111. 

During  the  winter  of  1911,  field  mice  were  especially  destructive, 
one  large  land  owner  losing  several  acres  of  young  maples  as  a  re- 
sult of  the  activity  of  those  creatures.  See  page  88. 

There  has  been  the  usual  quota  of  complaints  of  gophers  and 
moles,  the  latter  at  times  being  quite  troublesome. 

SPECIAL  WORK. 

Grasshopper  Experiments:  During  1911  we  had  in  the  field 
four  workers  and  in  1912  two  experts  and  an  assistant.  We  regard 
this  as  the  most  important  work  of  the  biennium  and  feature  it  as 
such  in  this  report.    See  page  1  and  colored  plates,  I,  II,  and  III. 

Clover-seed  Chauis:  This  insect  is  quite  commonly  called 
**weevir*  by  farmers  and  reduces  the  yield  of  clover  seed  in  Minne- 
sota to  the  extent  of  many  thousands  of  dollars.  Our  Adams  Fund 
worker,  Mr.  Williamson,  has  been  investigating  this  insect  both  in 
the  laboratory  and  insectary,  as  well  as  carrying  on  co-operative 
field  experiments  with  farmers  in  different  parts  of  the  state. 
These  investigations  begun  several  years  ago  will,  we  hope,  be 
shortly  completed.    See  page  52. 

Larch  Saw  Fly:  Mr.  Ruggles,  Assistant  Entomologist,  is  con- 
tinuing work  with  this  pest  which  is  destroying  annually  in  Minne- 
sota millions  of  dollars  woith  of  tamaracks.  See  page  62.  He  is 
also  studying  the  life  histoiy  of  a  species  of  an  Elm  Twig  Borer. 
See  page  54  for  discussion  of  certain  shade  tree  pests. 

Spraying  for  Codling  Moth  and  Plum  Curculio:  Our  con- 
stituents urge  upon  us  the  necessity  for  impressing  upon  fruit 
growers  the  fact  not  only  thai  Wvexe  \^  ^e\,M«\  ^tq!^V  \w  ^^raying,  but 
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that  spraying  is  an  absolute  necessity  if  one  would  raise  good  fruit. 
To  that  end  we  have  been  continuing  work  in  this  line.    Page  68. 

Work  with  the  Corn  Bill  Bug:    Page  71. 

PUBUCATION  of  Insect  LIFE :     Page  110. 

Fly  Campaign:  A  state-wide  campaign  against  the  House 
3r  Typhoid  Fly.  In  the  fight  against  this  common  and  disease- 
l)earing  insect,  we  have  co-operated  with  the  State  Board  of 
Health.    For  particulars  see  page  62. 

Inspection  of  Nurseries  and  Foreign  Stock:  In  1911  fifty- 
two  nurseries  were  inspected  and  $236.25,  collected  as  legal  fees  of 
inspection,  the  same  being  turned  into  the  State  Treasury  in  ac- 
wdance  with  the  law.  This  inspection  was  done  by  a  specially 
employed  expert,  and  the  work  faithfully  carried  out.  In  1912 
ifty-six  nurseries  were  examined.  The  sum  of  $246.99  collected 
*'as  handed  to  the  State  Treasurer  and  receipt  received  therefor. 
knJose  Scale  in  limited  amount  was  found  in  tivo  instances.  The 
lew  quarantine  law  recently  enacted  by  Congress  and  becoming 
operative  October  1st,  1912,  has  a  direct  bearing  upon  all  Minne- 
sota nurseries  as  well  as  upon  the  entrance  of  foreign  stock.  See 
^age  103.  Inasmuch  as  the  federal  government  can  under  this 
aw  quarantine  a  portion  of  Minnesota  or  the  entire  state  if  it 
leems  it  necessary,  thereby  preventing  the  nurserymen  from  ship- 
ping outside  of  the  state,  it  is  evident  that  the  nursery  inspector  of 
iii\nesota  should  be  given  more  authority  and  be  allowed  to  inspect 
ny  grounds,  compelling  the  eradication  of  an  insect  or  plant 
isease  which  might  render  us  liable  to  quarantine.  The  amount 
f  nursery  and  ornamental  stock  shipped  into  Minnesota  is  increas- 
ig  yearly,  and  its  inspection  when  it  arives,  places,  with  other 
Utles,  quite  a  burden  upon  the  entomologist  who  is  deputized  by 
le  Federal  Board  to  do  this  work.  From  October  1st  to  December 
5th  approximately,  and  during  April  and  May,  we  are  called  upon 
>  frequently  to  inspect  material  of  this  sort  from  Europe  that  it 
uposes  considerably  upon  the  time  and  duties  of  our  force.  We 
elieve  that  an  expert  should  be  employed  as  deputy  inspector  to 
ike  charge  of  all  Minnesota  inspection,  both  of  domestic  and  for- 
'^Zn  stock,  and  that  some  especial  appropriation  should  be  made 
3r  this  work,  thus  relieving  the  nurserymen  from  paying  the  legal 
-enow  required.  One  case  examined  in  1911  was  found  to  contain 
nest  of  Braivn  Tail  Motit  Caterpillars,    See  page  103. 


Legislation  Affecting  the  Work  of  the  Entomologist  of 
Minnesota:    Mention  has  just  been  made  of  the  direct  bearing  of 
the  quarantine  law  upon  Minnesota  conditions.    In  this  connection 
we  may  also  speak  of  the  insecticide  laws,  one  enacted  in  Minnesota 
and  the  other  a  Federal  insecticide  law,  covering  practically  the 
same  ground  as  the  State  law,  though  more  comprehensive.   Com- 
plaint was  made  by  the  Entomologist  to  our  State  Dairy  and  Food 
Commissioner  this  year  (1912)  of  a  certain  manufacturer  who  had 
placed  upon  the  Minnesota  market  a  consignment  of  paris  green 
not  conforming  to  our  State  law,  nor  to  the  Federal  law. 

Exhibits  :  The  Entomologist  has  placed  exhibits  at  the  State 
Fair  of  1911  and  1912,  featuring  grasshopper  work  in  1911  and 
campaign  against  the  house  fly  in  1912.  Through  the  generous  co- 
operation of  our  staff,  the  exhibit  of  1912,  consisting  not  only  of 
fly  traps,  etc.,  but  many  specimens  and  models  of  injurious  insects, 
was  extremely  successful  and  our  booth  was  crowded  with  visitors. 
We  believe  these  exhibits  should  be  made  at, ^11  the  County  Fairs 
where  possible  in  order  to  actjuaint  our  citizens  with  the  appear- 
ance of  our  injurious  insects  and  the  work  of  this  department. 

Correspondence  and  Lectures:  In  1911  the  Entomologist 
dictated  2741  letters,  largely  answers  of  inquiries  regarding  insect 
pests.  In  addition  a  large  number  of  circular  letters  were  mailed 
and  about  2571  circulars  and  press  bulletins,  exclusive  of  the 
Station  mailing  list.  This  does  not  include  the  Thirteenth  Report 
which  was  sent  to  approximately  700  addresses  in  addition  to  copies 
sent  to  comply  with  individual  recjuests.  Experiment  Station  Bulle- 
tin No.  123,  (Cutworms,  Army  Worms  and  Grasshoppers)  repre- 
senting a  portion  of  the  Fourteenth  Report,  was  sent  from  the 
Experiment  Station  mailing  office  to  something  like  16,000  ad- 
dresses. In  1912  we  mailed  2253  letters,  answering  inquiries  in 
addition  to  over  2507  circulars.  The  following  lectures  were  given 
during  the  biennium : 

In  February,  1911,  before  the  Y.  M.  C.  A.  at  Duluth,  a  lecture 
on  **Insect  Pests  of  Garden,  Lawn  and  Park  and  How  to  Destroy 
Them.'' 

In  March,  1911,  before  the  Women's  Club,  Minneapolis,  a  lecture 
on  **The  House  Fly." 

In  May,  1911,  a  lecture  at  Hendrum,  Minn.,  on  ''Grasshoppers.' 

On  December  27,  1911,  Presidential  Address  before  the  Ameri- 
can Association  of  Economic  Entomologists,  Washington,  D.  C-j 
''The  Relntions  of  the  Stat\ow  ¥.wlorcvo\^^\'^V  \q>  tt\^  Environment." 
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JUCATIONS  : 

1911. 
April  Vol.  I,  No.  4  Minnesota  Insect  Life 

Mav  "     I,     "     5 

June  "     I,     "     6 

July  "     I,     "     7 

August  "     I,     "     8 

May  Bulletin  No.  123.     "Cutworms,  Army  Worms 

and  Grasshoppers."  (Station  Publication.) 
June  Circular    No.    21.      "Tleas,    Bedbugs,    Cock- 

roaches, Carpet  Beetles  or  Buffalo  Bugs." 
July  Circular   No.   22.     "New   Methods   of   Com- 

bating the  House  Fly." 
November  Extension  Bulletin  No.  23.     "Some  Common 
Insects  and  Their  Control."  (Station  Publica- 
tion.) 

1912. 
March  Circular  No.  23.     "Mosquitoes,  Ants,   Silver 

Fish,  and  Crickets." 
April        Vol.  I,  No.     9  Minnesota  Insect  Life. 
May  "     I,     "     10 

June  "     I,     "     n 

July  "     1,     "     12 

August         "  II,     "       1 

August     Circular  No.  24.     "The  Minnesota  Fly  Trap." 
October    Circular  No.  25.    "Shade  Tree  Borers." 
lany  requests  for  the  Insect  and  Bird  Charts  first  issued  in 
are  still  reaching  us,  not  only  from  points  in  Minnesota,  but 
many  quarters  in  various  portions  of  the  United  States. 
NfSECTARY  AND  EXPERIMENTAL  GARDEN:     The  insectary  and 
en  have  again  proven  their  usefulness.     Life  history  experi- 
s  in  connection  with  clover  seed  insects,  grasshoppers,  para- 
insects  and  various  pests  of  farm  and  garden  were  carried  on 
ig  1911  and  1912.     We  have  a  record  of  100  insectary  ex- 
tients  during  1911  and  a  hundred  or  more  in  1912.    During  the 
r  year  a  large  amount  of  accumulated  material  was  sorted  and 
ded. 

^SECT  Collection:     This  has  been  added  to  each   season 
in  1911,  the  following  additional  specimens  were  accessioned. 

Hemiptera 1,400 

Odonata     140 

Lepidoptera     700 

Coleoptera 1,400 

Diptera    1,050 

Hymenoptera    ....   2,110 

Total 6,800 


These  collections  were  made  in  various  counties  of  the  State 
and  comprise  many  species  new  to  our  collection  and  in  some  in- 
stances new  to  the  State.  As  evidenced  above,  the  largest  gain  was 
in  Hymenoptera  and  we  hope  to  have  before  long  an  excellent  rep- 
resentative collection.  We  are  indebted  to  Mr.  Spooner  for  his 
enthusiastic  efforts  in  behalf  of  the  collection  not  only  in  its  incre- 
ment, but  also  along  the  lines  of  preparation  and  classification, 
The  season  of  1912  has  been  so  occupied  with  other  work  that  this 
feature  has  not  been  emphasized,  although  the  collections  were 
added  to  materially  thourgh  work  in  the  insectary.  ! 

Acknowledgments  :  The  work  of  the  State  Entomologist  is  ' 
so  closely  interwoven  with  that  of  the  Experiment  Station  Ento- 
mologist that  any  acknowledgment  must  of  necessity  include  sta- 
tion workers.  We  therefore  take  pleasure  in  testifying  our  appre- 
ciation of  the  help  in  the  work  afforded  by  the  Director  of  the 
Station  and  other  Station  workers.  The  faithfulness  and  efficiency 
of  the  members  of  the  divisional  staff  are  largely  responsible  for 
the  amount  of  work  and  practical  results  turned  out  during  1911 
and  1912.  The  Press  has  been  helpful  in  co-operating  with  us 
where  it  has  been  necessary  to  get  timely  notice  to  the  public. 
Nurserymen  and  florists  have  met  us  half  way  in  the  discharge  of 
our  duties  as  inspector,  and  farmers  and  orchardists  when  called 
upon  have  shown  a  willingness  to  co-operate  in  field  experiments. 
At  Fergus  Falls  during  both  seasons,  the  High  School  authorities 
have  been  exceedingly  courteous  in  allowing  us  laboratory  rooins 
and  other  facilities. 

Mr.  H.  B.  Scammel,  acting  as  deputy  inspector  during  191 1' 
endeared  himself  not  only  to  us  on  account  of  his  gentlemanly  bea^^' 
ing  and  application  to  his  work,  but  also  to  the  nurserymen  of  tl^' 
State  for  the  same  reason.  Mr.  Scammel  has  left  us  to  take  i> 
orchard  work  in  Colorado,  which  state  offers  a  bigger  field  in  friB-; 
growing  interests.  Mr.  C.  S.  Spooner,  also  valued  by  us  for  \^' 
efl[iciency,  has  accepted  a  position  in  Georgia  offering  a  mu^ 
higher  salary  than  he  received  here. 

During  1911  Mr.  M.  P.  Somes,  and  Messrs.  Tanquary,  Ston*^ 
and  Zetek  did  excellent  field  work  against  grasshoppers,  and  - 
1912  Mr.  C.  W.  Howard  and  Mr.  Somes  also  worked  on  these  i  ^ 
sects  in  the  field.  The  results  of  this  work  the  past  two  years  a^ 
embodied  in  this  report,  page  1.  Mr.  Howard  is  eminent:^ 
qualified  to  handle  the  grasshopper  problem,  since  he  was  a  gc^ 
ernment  entomologist  in    Portugese    East   Africa,   a    position 
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;uphed  shortly  before  coming  to  Minnesota,  where  this  feature  of 
tomological  work  is  of  paramount  importance.  Mr.  O.  G.  Bab- 
:k,  formerly  of  the  Maryland  Experiment  Station,  is  now  in 
irge  of  our  insectary  and  is  a  tireless  worker.  A  large  part  of 
J  success  of  our  exhibit  at  the  State  Fair  in  1912  is  due  to  his  ef- 
ts. Mr.  Warren  Williamson  is  still  engaged  in  research  work  on 
!  Clover-seed  Chalcis  and  has  obtained  some  striking  results. 
Mr.  George  Peake  we  have  a  diligent  and  hard-working  assistant. 
'.  Ruggles,  who  has  in  charge  orchard  spraying  and  shade  tree 
5ts,  is  away  at  date  of  writing  on  a  seven  months'  leave  of  ab- 
ice,  having  been  called  to  a  postiion  on  the  Chestnut  Tree  Blight 
mmission  in  Pennsylvania. 

The  colored  drawings  in  the  Report  (Plates  I,  II  and  III)  are 
ithful  representations  of  specimens  taken  in  Minnesota.  The 
cellent  work  of  the  artist.  Miss  I.  L.  Wood,  has  been  reproduced 

the  engravers  with  remarkable  accuracy  of  detail. 

The  custom  house  officials  in  St.  Paul,  Minneapolis  and  Duluth 
ve  been  very  helpful  in  their  courteous  co-operation  in  connection 
th  the  inspection  of  foreign  stock. 

To  the  Governor  of  the  State  and  other  officials  at  the  State 
pitol,  the  undersigned  wishes  to  express  his  appreciation  of 
rious  courtesies. 

Respectfully, 

F.  L.  Washbukn. 
State  Entomologist. 


FINANCIAL  STATEMENT,*   FISCAL  YEAR,  AUGUST   1,  191C 
TO  AUGUST  1,  1911. 

Assistant  Entomologist's  salary $1,199.97 

Assistant  Entomologist's  traveling  expenses 18.44 

Assistant  in  Federal  inspection 41.65 

Building    Machine    Shed 385.00 

Clerk    and   accountant 905.00 

Cuts,  etching,  etc.,  for  press  bulletins  and  circulars 144.81 

Drawings  for  report,  bulletins,  circulars,  etc 475.80 

Express   and   freight 63.80 

Field  work 161.62 

Insectary  assistant,   (field  expenses) 177.57 

Insectary  chief   (field  expenses) 115.11 

Insecticides    10.64 

Kerosene  for  combating  grasshoppers 125.89 

Labor    183.00 

Laboratory  supplies    81.02 

Lumber    4.45 

Models  of  insects 15.00 

Nursery  inspection    175.55 

Office  assistant 69.58 

Office   supplies    29.05 

Photos,  negatives,  prints,  etc 40.15 

Printing  (bulletins,  circulars,  reports,  etc.) 712.54 

Publications,  periodicals,  press  notices,  etc 109.23 

Postage  (correspondence,  bulletins,  report,  etc.) 139.00 

Stationery    52.39 

Substitute  stenographer 45.00 

Telegrams    15.36 

Telephones    50.00 

Traveling  expenses   40.14 

$5,586.76 

Balance  on  hand  August  1,  1910 $    32 

Credit  shown  on  State  Auditor's  books  carried  from 

end  of  year  1908 S 

Credit  nursery  inspection 26 

Fund 5,0( 


$5,5? 


Balance  on  hand. 


^CIAL  STATEMENT,*   FISCAL  YEAR  AUGUST   1,  1911, 
TO  AUGUST  1,  1912. 

$      14.00 

entomologist's  salary 1,466.63 

^ntomoloeist's  expenses 19.13 

I  Federal  inspection 36.72 

iccountant 985.00 

igs,  etc.,  for  press  bulletins  and  circulars 38.94 

or  report,  bulletins,  circulars,  etc 325.00 

d  freight 37.81 

50.36 

ssistant,  (field  work) 35.46 

fiief  (field  expenses) 5.40 

upplies    62.01 

219.13 

supplies    38.04 

spection    84.83 

ant 53.12 

ies    143.31 

atives,  prints,  etc 234.60 

uUetins,  circulars,  etc.) 696.85 

5     149.72 

100.00 

57.66 

tenographer 99.00 

47.65 

, 60.00 

xpenses   165.59 


$5,235.96 

$5,000.00 

i  inspection    236.25 


$5,236.25 
5,235.96 


on    hand $  .29 

overing  details  of  above  on  file  in  State  Auditor's  Office, 
jnt  of  sums  appropriated  by  the  legislature,  the  aggregate  amounts 
from  the  State   Treasury   and   balances   unexpended,   are   correct 
'n  by  the  records  of  this  department. 


State  Auditor. 
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GRASSHOPPERS,  AND  OTHER  INJURIOUS  INSECTS 
OF  1911  AND  1912. 


BY  F.  L.  WASHBURN. 


GRASSHOPPERS. 

In  the  past  two  years  special  woik  has  been  done  against  these 
pests  of  agriculture,  four  men  being  stationed  in  the  field  in  1911 
and  two  in  1912.  These  men  gave  their  entire  attention  to  this  sub- 
ject. We  were  in  part  enabled  to  do  this  with  a  small  special  appro- 
priation voted  by  the  last  legislature  for  this  purpose,  but  the 
money  so  provided  was  inadequate  and  we  were  obliged  to  use  a 
portion  of  our  State  fund  to  finish  the  work.  The  results  of  these 
investigations  and  of  practical  application  of  same  have  been  highly 
gratifying  and  we  feel  fully  warranted  in  making  the  following 
statements. 

SUMMARY. 

1.  The  only  thing  that  saved  Minnesota  from  a  plague  of  Grass- 
hoppers in  1912  was  an  abundance  of  rain  in  May  and  early  June, 
which  may  have  destroyed  many  insects  directly  after  hatching,  but 
which,  more  especially,  gave  all  crops  (as  well  as  weeds)  a  decided 
stimulus. 

2.  Given  two  or  more  successive  dry  seasons,  and  we  will  again 
lose  many  thousands  of  dollars'  worth  of  crops  through  the  agency 
of  these  insects  unless  farmers  in  infested  districts  take  prompt  and 
co-operative  action  along  the  line  of  approved  methods  of  control. 

3.  We  have  found  a  successful  control  method  in  the  following 
poisonous  spray:  Sodium  Arsenite  3  lbs.,  water  180  gallons, 
molasses  1%  gals.;  or  in  smaller  proportions.  Sodium  Arsenite  1  lb., 
water  60  gals.,  molasses  2  quarts.     The  Sodium  Arsenite  should  be 

EXPLANATION  OF  PLATE  L 

1.  (yrphulella  tperima:  2.  The  Differential  Locust.  Mel<utnit!iix  tl iff f rent iali*:  3.  The 
sprinkled  Locust,  dhUteaHis  rtmspersa;  4.  Chloralti*  ulndxtoni;  5.  The  Clear-winire<l  Locust 
'^"ntiuiQpgfffififffi.  6.  The  ShorUw'mged  Liocxist,  SfenohofhriiK  rin'tit>ennis:  7.  The  Paltsfrreen 
^^^fH.Jfesiteroletiixpratensii:  8.  The  Clouded  LocxiHi.  Kncoj)tol<>jthnH  gontidun:  9.  PhtiHal- 
^"^'»  n^braseenrit ;    10.     Melnnoitlmt  minor. 
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thoroughly  dissolved  in  the  water,  the  molasses  added,  stirring  it  in 
thoroughly.    Page  21. 

4.  Cost:  About  30c  per  acre  (50  gals,  per  acre)  for  material, 
figured  at  the  rate  of  retail  price  of  Arsenite  of  Soda,  22c  per  lb. 

5.  The  use  of  this  spray  calls  for  early  and  concerted  action  on 
the  part  of  farmers,  and  should  be  applied  when  hoppers  are  very 
young  (shortly  after  hatching)  and  always  before  wings  arc  devel- 
oped.   See  illustration. 

6.  Spraying  is  best  done  early 
in  the  morning.  Do  not  spray  just 
before  a  rain.  Do  not  delay  spray- 
ing on  account  of  pressure  of  other 
work;  delay  might  mean  a  loss  of 
from  25  per  cent  to  90  per  cent  of 

tne  year  S  crop.  P,^j   j      ^  y^ry  young:  trrasshoppor.  much  en- 

7.  Co-operation     is     the     key     to        '^'**^^-    Spray  at  thi«  sta*x.  or  iKfort- . 

success.  Grasshoppers  might  enter  a  crop  of  a  careful  farmer  from 
land  owned  by  a  careless  neighbor  who  had  taken  no  action  against 
the  pest. 

8.  Between  May  8th  and  15th,  look  for  young  hoppers  hatching  in 
old  stubble  or  in  weedy  tracts  or  unused  land,  in  pastures,  hayland. 
and  along  roadsides.  With  the  above  poisonous  solution  spray  a 
strip  from  two  to  four  rods  wide  about  the  area  where  they  are 
hatching  or  over  the  entire  field  if  not  too  large.  If  the  infested  tract 
is  very  extensive,  spray  a  strip  about  the  edges  of  field  from  two  to 
four  rods  wide  and  several  strips  through  the  field.  Or  spray  the 
poison  on  a  broad  strip  of  planted  field,  bordering  the  infested  land. 
The  solution  at  above  strength  and  used  as  directed  will  not  injure 
grain  or  poison  stock. 

Our  observations  show  that  it  takes  from  twenty-four  to  forty- 
eight  hours  for  this  poison  to  kill  grasshoppers,  but  the  insect  is  prac- 
tically paralyzed  immediately  after  partaking  of  the  poisonous  dose 
and  eats  little  or  nothing  thereafter. 

9.  Any  sprayer  which  is  used  ordinarily  to  distribute  paris  green 
in  water  or  any  other  liquid  spray  may  be  used  for  this  work,  although 
a  regular  field  sprayer  is  best.  A  combined  field  and  orchard  sprayer 
may  be  obtained. 

10.  It  should  be  remembered,  in  using  this  spray,  that  co-opera- 
tion amongst  farmers  of  a  neighborhood  is  necessary;  that  early  con- 
certed action  in  spring  is  important ;  that  while  the  above  solution  is 
not  dangerous  to  plants  or  stock,  if  used  as  directed,  it  is  nevertheless 
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^  poison  and  if  human  beings  accidentally  partook  of  it,  or  if  stock 
drank  it  or  ate  a  large  amount  of  forage  thoroughly  drenched  with  it, 
fatal  results  might  follow.  Used  as  above  directed,  it  is  safe.  See 
page  22  for  account  of  our  experiment  in  endeavoring  to  poison  stock 
with  this  mixture. 

11.  For  suggestions  regarding  use  of  hopperdozers  and  burning 
fields,  see  pages  19,  24,  26. 

12.  For  discussion  of  cultural  methods,  protection  of  gardens, 
ets.,  see  pages  23,  26,  33. 


NoH«    % 


Pio.  2.    Grasshopper  conditions  in  1910.    Crosses  indicate  pres- 
ence of  ?rasshop|)ers ;  circles,  the  presence  of  army  worms. 

13.  Plowing  Against  Young  Grasshoppers:  Young  hoppers  just 
hatching  may  be  plowed  under  in  a  Held  by  beginning  on  the  outside 
of  the  field  and  working  toward  the  center  with  the  plow.  Or  a  strip 
a  few  rods  wide  can  be  plowed  between  the  valuable  crop  and  a  large 
tract  of  unplowed  land  when  grasshoppers  are  hatching.  This  will 
form  a  barrier  rather  difficult  for  very  young  hoppers  to  cross,  thus 
giving  time  to  prepare  other  means  to  use  against  tVvtrcv.    T\v^  ?i^^M^ 
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would  prove  probably  only  partially  effective,  and  is  recommended 
an  emergency  only,  in  order  to  gain  time.  See  page  26  for  merit 
harrowing. 

In  1908  complaints  of  increasing  numbers  of  native  grassl 
pers  began  to  reach  us  from  Ottertail,  Norman,  Sherbu 
Wadena,  Anoka  and  Stearns  counties.    Clover  crops  near  St.  Cl< 


Marshotll 


Fig.  3.     (4rasshopf>er  conditions.   1911.     Crosses  indicate  localities  from   which 

many  complaints  of  (crasshopper  injur.v  were  received.    Compare  with 

Fig.  2  and  note  s|)read  of  these  insects. 

tially  or  entirely  destroyed.    In  other  localities  it  was  either  clo 

alfalfa,  pasture  land  or  grain  which  suffered.    In  1909  these  p 

were  again  troublesome  and  evidently  on  the  increase.    Conditi 

Clearwater,  Sauk  Rapids  and  South  Haven  were  in  that  year  i 
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SO  favorable  for  their  multiplication  that  in  1910  they  were 
1  more  numerous.  In  that  year  about  two-thirds  of  our  flax 
was  sacrificed  to  locusts.  In  1911  we  experienced  the  culmina- 
of  their  destructiveness, — ^the  result  of  the  increase  of  the 
J  preceding  years  under  conditions  favorable  to  these  insects. 


Via.  4.    Showinir  portions  of  State  where  ^f.  affanitt  and  .U.  hirithitnn  were  most 
al)un<1ant  in  1911.    Sonie8. 

at  year  grasshoppers  were  very  bad  in  various  localities  in  the 
im  third  of  Minnesota  from  the  Canadian  border  to  the  Iowa 
Many  farmers  lost  from  25  per  cent  to  95  per  cent  of  their 
;.  During  the  year  1911  they  were  also  bad  in  Iowa,  Wiscon- 
nd  other  states,  and  in  that  year,  too,  maivy  eoTcv\>\^vcv\'^  ^<Kt<$^ 
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received  from  districts  in  the  southern  half  of  Minnesota.    The  out- 
look for  1912  in  the  summer  of  1911  was  serious  and  Mr.  Somes,  in 
charge  of  this  work  in  the  field,  predicted  an  alarming  increase  if 
weather  conditions  favored.     Fortunately  for  us,  the  spring  and 
early  summer  of  1912  were  very  unfavorable  to  grasshopper  rav- 
ages and  but  few  reports  of  injury  have  reached  us  durmg  last  sum- 
mer.   It  must  be  borne  in  mind,  hovewer,  that  two  or  more  dry  sea- 
aons  in  succession,  or  even  one  excessively  dry  summer,  a  condition 
we  are  quite  likely  to  meet  in  this  state,  will  encourage  the  increase 
of  grasshoppers  to  such  an  extent  that  much  loss  will  be  again  occa- 
sioned  if  farmers  are  not  ready  to  take  concerted  and  timely 
action.     It  is  to  be  hoped  that  our  citizens  will  not,  therefore,  be 
apathetic,  doubting  and  critical  of  this  work  until,  when  the  de- 
struction of  crops  is  at  its  height  in  midsummer,  they  feel  com- 
pelled to  call  upon  the  entomologist  for  help,  too  late  for  effective 
action.    This  has  been  too  often  the  case  in  the  past,  and  July  and 
August  have  witnessed  hundreds  of  letters  in  the  mail  of  this  office, 
asking  for  relief  at  a  time  when  relief  is  not  possible. 

It  is  not  to  be  understood  that  the  entire  grain  output  of  the 
State  has  been  materially  lessened  by  the  ravages  of  these  pests, 
but  individual  farmers  living  in  the  regions  above  mentioned  have 
lost  from  20  to  90  per  cent  of  their  crops  and  in  some  cases  all  of 
their  grain  has  been  destroyed. 

The  greatest  destruction  has,  in  every  case,  been  in  proximity 
to  large  tracts  of  land  which  have  been,  perhaps,  in  tillage  some 
years  ago,  and  have  been  allowed  to  revert  to  natural  conditions. 
Such  tracts  are  really  the  direct  cause  of  all  the  trouble  which  we 
have  experienced.    It  is  true  we  have  in  Minnesota  a  grasshopper 
law  which,  supposedly,  effects  the  plowing  of  such  dangerous  land 
when  infested  with  grasshopper  eggs,  but,  as  a  matter  of  fact,  the 
law  is  ineffective  through  faulty  wording,  and  it  is  utterly  impos- 
sible for  counties  to  plow  this  land.    For  instance,  in  one  township 
alone  in  a  western  county  we  know  of  at  least  8,000  acres  of  land 
which  calls  for  the  plow  and  does  not  get  it.    Through  the  ineffect- 
iveness of  this  law  the  owners  cannot  be  forced  to  plow,  and  at  the 
rate  of  $2.50  an  acre  it  would  cost  this  county  over  $16,000  to  take 
care  of  reverted  land  in  this  single  township  alone. 
Quoting  from  Mr.  Somes'  report  for  1911: 

"We  may  say  that  the  Ki'asshopper  question  has  been  p^rowing  more 
serious  each  year  for  several  seasons  and  that  durinja:  the  past  summer  (1911) 
^V^  damacfe  was  greater  and  far  more  widespread  than  tit  any  time  previously 
y^^ce  the  visitations  of  the  Rocky  Mountain  Locust.  The  reports  of  damage 
'fom  hoppers  came  to  us  from  almost  all  parts  of  the  state  and  although  the 
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dry  winds  which  prevailed  in  portions  of  the  state  during  the  summer  maire 
it  almost  impossible  to  say  exactly  what  percentage  of  the  dama^  was  due 
to  ^asshoppers  and  what  to  these  dry  winds,  yet  to  any  one  visiting  as  we 
did  all  parts  of  the  state,  it  was  very  apparent  that  the  grasshoppers'  share 
of  the  damage  was  great.  The  oats,  flax,  wheat,  barley  and  timothy  were 
seriously  damaged  and  the  crop  much  reduced  in  both  quantity  and  quality. 


Fijf.  5.    Where  3/.  differentia  I  ii(  was  abundant  and  destructive  in  1911.    Practically 
confined  to  aouthern  portion  of  the  State.    Somes. 

In  the  southern  portion  of  the  state  and  in  parts  of  the  eastern  portion 
the  grasshoppers  were  noted  in  serious  numbers  this  season  (1911)  for  the 
first  time,  which  can  only  mean  that  the  grasshopper  area  is  growing  in  at 
least  these  two  directions.  This  was  true  not  only  within  the  state  but  in 
neighboring  states,  as  in  Iowa,  the  Dakotas,  Nebraska  and  southern  Wiscon- 
sin. According  to  reports  from  people  living  in  those  places,  the  gn*asshoppers 
also  appeared  there  in  numbers  so  great  as  to  cause  more  or  less  alarm. 
While  it  is  always  dangerous  to  attempt  prophecy,  yet  it  seems  evident  that 
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ttis  widespread  occurrence  of  the  grasshoppers  in  midsummer  must  result  in 
equally  widespread  deposition  of  eggs.  We  prefer  to  thus  simply  present  the 
Mcts  and  leave  the  interpretation  of  these  to  others.  The  facts  to  which  we 
nay  call  attention  are,  tnat  we  have  had  grasshoppers  in  harmful  numbers 
IB  some  parts  of  the  state,  and  that  we  will  doubtless  have  them  to  meet  at 
least  in  some  places  during  the  coming  summer.  We  have  called  attention  to 
the  need  of  early  action  against  this  pest  to  accomplish  any  real  good.  We 
have  also  called  attention  to  the  need  of  organized  effort  or  co-operation 
against  this  common  pest." 

We  have  stated  that  in  practically  every  instance  of  serious  and 
widespread  grasshopper  injury,  we  have  found  the  original  source 
of  the  grasshoppers  to  be  reverted  or  waste  land.  In  this  con- 
nection we  quote  again  from  Mr.  Somes'  report : 

"A  discussion  of  means  of  reclamation  of  these  infested  areas  would 
hardly  fall  within  the  province  of  this  report  but  it  must  be  recalled  that  al- 
though the  so-called  *plow  law'  or  'grasshopper  law'  is  by  reason  of  its  wording, 
practically  worthless,  yet  any  law  that  may  be  drafted  is  equally  worthless 
unless  rigorously  enforced. 

A  certain  tract  near  Beltrami  is  very  well  adapted  to  illustrate  the  gen- 
eral conditions  in  any  infested  area  and  may  be  treated  in  some  detail. 

In  the  above  sketch  "A" 
represents  a  large  tract  of  "re- 
verted land"  and  the  source  of 
infestation  from  which  the 
grasshoppers  will  sooner  or 
later  spread  in  all  directions. 
Thus  it  may  be  seen  that  the 
farms  surrounding  this  tract 
roust  suffer.  In  this  case  we 
note  the  grasshoppers  spreading 
first  in  great  numbers  to  the 
tract  "B  *  where  they  were  so 
thick  as  to  totally  cover  spots  of 
ground  from  ten  to  twenty  feet 
square.  Later  they  spread  out 
to  "D",  "C",  "E",  "F",  and  "G". 
They  were  not  found  in  numbers 
in  "I"  and  "H"  probably  be- 
cause these  pieces  were  pasture 
wid  the  hoppers  were  there  more 
or  less  disturbed  by  the  stock. 
This  illustrates  the  general  condition  found  elsewhere,  save  that  the  source 
IS  variable  in  size." 

The  four  men  in  the  field  in  1911  carried  on  work  along  certain 
definite  lines.  Headquarters  were  established  at  Fergus  Falls  in  the 
Red  River  Valley,  and  there,  through  the  courtesy  of  city  officials, 
were  given  a  laboratory,  and  also  secured  near  the  city  a  piece  of 
land  for  experimentation. 

The  laboratory  work  consisted  largely  of  the  study  of  life  his- 
tories of  injurious  species,  the  rearing  of  parasites;  and  upon  our 
experimental  ground  we  planted  grain  crops  to  test  thereon  the 
efficacy  and  safety  of  the  poison  spray  referred  to  at  the  beginning 
of  this  article.    We  also  secured  the  co-operation  of  many  farmers 


G 

E 

F 

A 

H 

B 

0. 


Fi^.  6. 


DiufH'am  ahowins:  where  arrasahoppers  start  and 
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of  intelligence  in  the  matter  of  this  spraying.  We  desire  to  express 
our  appreciation  of  the  many  favors  shown  us  by  the  High  School 
authorities  at  Fergus  Falls,  and  by  other  citizens,  notably  C.  R. 
Wright  &  Co. 

An  important  feature  of  the  work  in  1911  and  one  which  took 
almost  the  entire  time  of  the  leader,  and  also  a  large  share  of  the 
time  of  one  of  the  other  workers  consisted  in  answering  calls  of 
individual  farmers  who  needed  advice  or  encouragement,  or  both. 
This  has  taken  much  time  and  much  money,  as  one  will  readily 
realize,  and  we  determined  in  the  fall  of  1911  that  this  part  of  the 
work  would  have  to  be  discontinued.  We  are  willing  to  meet  and 
discuss  the  question  with  groups  of  farmers,  when  such  meetings 
are  called  for  this  purpose,  but  we  find  that  frequently  farmers  who 
had  no  special  occasion  for  our  help,  summoned  us,  although  quite 
indifferent  to  what  we  had  to  say  and  to  our  advice.  This  was  not, 
by  any  means,  always  the  case,  and  we  believe  that,  in  spite  of  the 
large  expense  occasioned  by  this  variety  of  work,  much  good  was 
accomplished  by  our  individual  visits. 

The  attitude  of  the  farmers  and  citizens  generally  was  one  of 
interest  and  showed  a  co-operative  spirit;  at  the  same  time,  many 
instances  were  met  with  which  were  discouraging.  This,  we  be- 
lieve, is  particularly  true  among  those  renting  farms,  who  took  the 
attitude  that  it  was  not  worth  while  to  make  any  effort,  or  that,  per- 
haps, the  grasshoppers  would  not  be  so  bad  another  year,  or  they 
were  leaving  to  go  to  what  seemed  to  them  more  promising  fields, 
or  they  doubted  the  efficacy  of  the  treatment  advised,  or  they 
thought,  some  at  least,  that  the  State  should  bear  all  expense  in 
treating  individual  farms.  We  found  criticism  and  lack  of  sym- 
pathy on  the  part  of  real  estate  dealers,  who  felt  that  their  business 
interests  were  being  interfered  with  by  what  looked  to  them  like 
undesirable  advertising.  In  one  case,  where  a  hopperdozer  with  its 
victims (  over  a  bushel)  was  displayed  in  a  public  street,  to  show 
the  efficacy  of  this  treatment,  interested  and  misguided  citizens 
who  had  land  for  sale  in  that  vicinity  ordered  the  machine  and  dead 
hoppers  to  be  removed. 

Quoting  again  from  Mr.  Somes'  report  for  1911: 

'*After  about  May  20th  the  calls  by  mail  and  by  wire  from  farmers  asking 
advice  regarding  methods  of  combating  this  pest  became  so  numerous  that 
practically  all  of  my  time  for  the  greater  part  of  the  summer  was  taken  up  in 
replying  to  these.  At  times  I  had  as  high  as  thirty  calls  per  day  by  mail  alone. 
It  is  needless  to  remark  that  the  visits  entailed  in  responding  to  these  calls 
meant  almost  continuous  travel.  Our  plan,  suggested  by  yourself,  was  to  visit 
the  interested  parties  and  give  advice  as  to  methods  and  especially  to  urge  the 
energetic  and  concerted  action  by  the  men  of  the  community  that  is  necessary  to 
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meet  so  serious  and  widespread  a  pest.  In  this  connection  I  may  say  that  at 
tines  I  was  forced  to  take  one  or  more  of  the  men  from  the  field  work  and 
place  them  also  at  answerinfj:  these  personal  calls.  We  have  visited  during 
the  past  summer  (1911)  one  hundred  sixty-one  localities  and  have  in  this  way 
^Ven  advice  to  approximately  one  thousand  farmers.  Thus  we  have  been  able 
to  spread  a  real  knowledg^e  of  methods  of  fighting  the  grasshopper,  together 
with  some  realization  of  the  problem  as  a  whole  throughout  a  large  part  of 
western  and  southern  Minnesota. 

In  general  we  may  say  that  we  found  the  farmers  very  much  interested 
and  willing  to  consider  the  methods  of  treatment  which  we  were  presenting. 
There  is,  however,  a  noticeable  tendency  among  the  farmers,  while  admitting 
the  serious  damage  resulting  from  the  grasshoppers,  to  put  off  until  some 
future  date  the  actual  work  against  these  insects.  During  the  early  part  of 
the  season  many  exaggerated  reports  were  published  in  various  newspapers 
concerning  the  wholesale  destruction  of  grasshoppers  by  abnormally  cold 
weather  in  late  Spring  and  assuring  the  interested  farmers  that  for  ''this 
season"  there  could  be  no  danger  of  grasshoppers  becoming  abundant.  It  is 
needless  now  to  call  attention  to  the  true  conditions  resulting  during  the  sum- 
mer, but  it  is  interesting  to  note  that  one  of  the  most  seriously  affected  areas 
within  the  whole  state — where  the  grasshoppers  were  noted  in  most  abun- 
dance and  the  damage  to  crops  was  most  apparent — was  but  fifteen  miles 
from  the  office  of  one  of  these  papers  which  had  repoi-ted  the  pest  as  having 
been  exterminated  by  late  frost  and  snow.  The  effect  of  these  false  prophets 
was  far  more  serious  than  might  be  thought,  since  farmers  deluded  by  such 
reports  bearing  some  tinge  of  authenticity  from  the  fact  of  publication,  neg- 
lected to  take  any  action  against  the  pest  even  in  localites  where  the  older 
methods  of  attack,  such  as  the  **hopperdozer"  were  well  known. 

A  peculiar  attitude  of  mind  was  discovered  in  some  cases  regarding  the 
expense  for  labor  and  materials  used  in  fighting  the  grasshoppers.  It  was 
arged  by  some,  and  notably  by  land  owners  of  some  means  rather  than  by 
the  poorer  class  of  farmers  who  in  losing  relatively  little  had  lost  all,  that  the 
State  should  pay  for  the  work  and  for  materials  used  in  freeing  the  fields  of 
the  farmer  from  this  pest.  Since  the  money  available  for  such  ends  must  come 
through  added  taxes  a  very  little  consideration  usually  served  to  change  this 
attitude.  Another  peculiarity  was  noted  in  the  fact  that  certain  farmers 
after  asking  for  advice  would  refuse  to  act  upon  this  advice  after  your  agents 
had  made  long  trips  to  reach  them.  A  still  worse  attitude  was  encountered  in 
a  few  cases  where  mere  curiousity  had  prompted  the  party  to  send  in  a  call 
for  a  visit  from  the  agent  though  there  were  relatively  few  jrrasshoppers.  The 
usual  justification  offered  was  that  "since  the  State  paid  the  expenses"  they 
felt  entitled  to  the  visit  although  they  did  not  desire  and  could  not  utilize  any 
advice  which  might  be  given.  The  loss  of  time  and  incurrinjr  of  considerable 
expense  uselessly  was  entirely  overlooked." 

About  seventy-nine  Orthopterous  species  were  collected  and 
named  during  1911,  which  must  not  be  regarded  as  representing 
our  entire  Orthopterous  fauna.  Of  these  species,  only  a  compara- 
tively few  were  strikingly  injurious;  namely,  the  Two-striped 
Locust,  Melanoplus  bivittatvs;  the  Lesser  Migratory  Locust,  M, 
atlaniji,  the  Red-legged  Locust,  M.  femiw-rnbrum,  and  the  Differen- 
tial Locust,  M.  differcmtialw,  to  which  harmful  species  we  may  pos- 
sibly add  the  Short-winged  Locust,  Stimobothrfo^  curtiprmiii^,  and, 
to  a  lesser  extent,  the  Clear-winged  Locust,  Cammda  prllNcida,  and 
the  Carolina  Locust,  Dissostcira  Carolina, 
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Quoting  from  Mr.  Somes'  report  for  1911 : 

"While  the  Rocky  Mountain  Locust  has  been  very  commonly  mentioned  in 
the  newspapers  this  summer,  as  usual  it  is  merely  a  case  of  mistaken  identity. 

One  of  the  most  abundant  of  the  species  found,  however,  is  Melan- 

oplns  atlanis,  a  species  based  on  such  slight  difference  of  structure  that  none 
but  a  specialist  could  positively  separate  the  two.  Indeed,  from  the  study  of  a 
very  large  series  of  this  species  taken  this  summer  in  widely  separated  local- 
ities, it  appears  that  with  the  wide  range  or  variation  found  in  both  there 
must  be  doubt  as  to  the  validity  of  specific  separation.  Thus  the  public  may 
well  be  excused  for  mistaking  two  species  which  are  in  such  close  relationship 
as  to  render  them  a  puzzle  to  the  student  of  this  group 

Regarding  the  seven  species  listed  above  we  may  say  that  while  ordinarily 
the  Tryxalina  are  of  little  importance,  yet  we  found  Stetiobothrns  cnrti- 
pennis  a  very  serious  pest  being  very  numerous  and  also  extremely  wide- 
spread, occurring  at  ever>'  point  where  we  made  collections. 

Canniula  peliucida  was  found  locally  plenty  in  several  places  but  is  not 
apparently  very  generally  distributed.  It  is,  however,  a  species  which  may 
at  times  become  a  very  serious  pest. 

Dissosteira  Carolina,  the  familiar  Carolina  locust,  is  widely  distributed 
but  seldom  to  be  considered  actually  a  pest,  being  for  the  most  part  an  insect 
of  roadsides.  Late  in  the  season  it  has  been  found  abundant,  however,  in 
cornfields  and  other  dry  places  and  did  considerable  actual  damage. 

Melajioplns  birittatiiH,  here  including  also  M.  femorafus,  which  we  can 
but  consider  as  a  form  of  this,  has  been  the  most  seriously  injured  of  the 
species,  from  point  of  numbers  and  from  distribution.  It  has  been  the  domi- 
nant species  in  most  localities  where  we  studied  the  conditions. 

MelanopluH  atlaifis,  **The  Lesser  Migratory  Locust,'*  has  been  a  close  sec- 
ond to  the  preceding  species  in  importance,  being  nearly  as  numerous  and  but 
the  two  preceding. 

Melanopliin  fcmm-ruhnim,  the  common  or  "Red-legged  Locust,*'  has  been 
found  at  every  point  where  collections  were  made  but  in  lesser  numbers  than 
the  two  preceeding. 

MelatiopluH  diffvrottialis,  commonly  called  "The  Big  Yellow  Locust"  by 
the  farmers,  has  been  very  abundant  and  very  harmful  but  within  a  limited 
area.  In  general  its  distribution  has  been  limited  on  the  north  by  the  Minne- 
sota River. 

Certain  of  the  LocnstkUu'  notably  Orcheliwum  glabcrritnum  and  0,  ag^^ 
may  be  harmful  at  times  especially  in  lowlands,  while  among  the  Gryllidaff 
the  common  Cricket,  (injUuH  pontt^iilviuiicuA  and  GrylluH  abbreviatus  are  us- 
ually present  in  large  numbers,  more  especially  the  present  year,  possibly 
from  the  same  cause  as  the  Blister  beetles,  i.  e.,  abundant  food  in  the  numer- 
ous grasshopper  eggs  last  year.  For  the  same  reason  Xemobiua  also  is  abnor- 
mally abundant." 

In  1912  the  Clear-winged  Locust  was  found  extremely  abundant 
in  portions  of  Polk  and  Norman  counties,  exhibiting  a  marked 
increase  over  conditions  in  1911.  In  early  August  it  was  reported 
as  being  abundant  in  the  northern  part  of  the  state  from  Dakota  to 
Lake  Superior.  In  the  Iron  Range  it  has  become  perhaps  the  pre- 
dominant species,  conditions  there  being  especially  favorable  for  its 
increase.  Alfalfa  was  in  many  places  attacked  and  ruined  by  this 
species. 
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The  following  is  a  list  of  Orthopterous  species  collected  or  re- 
rted  in  the  state  by  field  agents  in  1911.  We  are  indebted  to 
of.  Lawrence  Bruner  for  the  identification  of  eight  or  nine  of 
I  spedies  listed : 


iix  granulatus 

tix  granulatus  var.  variegatus 

iix  hancocki 

tix  obscurus 

ratettix  cucullatus 

tigidea  parvipennis 

'iettix  tricarinatus 

9hulella  speciosa 

romorpha  viridis 

)oealtis  canspersa 

^4>ealti8  gladaUyiii 

nobothrua  curtipennis 

rnphocerus  clepaydra 

eneotettix  acudderi 

eia  obscura 

costethua  lineatus 

9hia  arcta 

tkia  (teitebrosa)  pseudonietana 

ihia  carinata 

rrtapkaga  viridifasciata 

zoptolophuB  sordidua 

nnula  pellucida 

Ypiacua  tuberciilatua 

ypUcua  rugoaua 

ypiacua  zapotecua 

aoateira  Carolina 

iaragemon  aeqnale 

iaragenion  collare 

iaragemon  tvyo^ningianum 

ntobregma  cinctum 

nidia  feneatralia 

cotetttx  verruculatua 

udopomala  brachyptera 

pochlora  alba 

fperotettix  pratenaia 

tpcrotettix  apecioaua 

iatocerca  alutacea 

lanoplua  acudderi 

lanoplua  dawaoni 

lanoplua  blatehleyi 

lanoplua  atlania 


Melanoplua  apretua 
Melanoplua  femur-rubrum 
Melanoplua  gladatoni 
Melanoplua  extremua 
Melanoplua  anguatipennia 
Melanoplua  packardi 
Melanoplua  luridua 
Melanoplua  collinua 
Melanoplua  differentialia 
Melanoplua  infantilia 
Melanoplua  femoratua 
Melanoplua  bivittatua 
Melanovlna  mhwr 
Phaetaliotea  nebraaccnsia 
Scudderia  curvicauda 
Scudderia  f areata 
A  m blycorypha  oblongifolia 
Conocephatua  enaiger 
Conocephalua  nebrascenaia 
Orchelim n m  glaberrim um 
Orchelimum  longipennia 
OrchelimuTn  nigripea 
Orchelimum  agile 
Xiphidimn  faaciatum 
Xiphidium  saltans 
Xiph idinm  nigropleura 
Xiph  idiu  m  strict  um 
Xiph idium  brexnpen  n e 
Xiphidium  ensiferum 
Ceuthophilus  blatehleyi 
Ceuthophilns  devius 
Xeyiwbius  fasciatus 
Ne^nobius  caiius 
Nemobius  carolinus 
Grylliis  pemisylva Jiicus 
Gryllus  abbreviatus 
Oecanthus  fasciatus 
Oecanthus  quadripuuctatus 
Oecanthus  niveus 
Anaxipha  exigua 


This  list  has  been  added  to  during  the  current  year  (1912) 
following  species  reported  by  Mr.  Somes : 

Nomotettix  2)arvus,  of  state-wide  occurrence 

Chloealtis  abdominalis 

Tettix  luggeri 

Tettix  oimatus 

Melanoplus  fasciatus 

Melanoplus  impiger 

Trimerotropis  citrina 


by 
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Mdajwplus  foedus 

Hippiscus  haUlvmani 

Spharagcmoti  bolli 

Pcilisma  varirgata,  extremely  rare,  taken  near  Duluth, 
and  a  few  other  forms,  some  of  which  are  not  yet  identified. 

A  popular  key  to  the  four  most  destructive  species  in  Minnesota 
is  here  appended  by  means  of  which  one  should  be  able  to  tell,  if  he 
desired,  to  what  species  any  one  of  the  four  which  he  had  under 
consideration  belon<,^od.  They  all  belong  to  the  genus  Melanoplus 
and  are  all  characterized  by  a  small  conical  spine  between  the  front 
pair  of  legs. 

Large  Bulky  Forms;  "Hind  Legs"  Not  Red. 

Two  li^ht  colored  stripes  alonp  the  back  (alonjr  upper  edjreof 
winp  cover)  ;  body  color  variable  from  brownish  to  greenish 
yellow;  **hind  legs'*  yellow  or  partly  dark  but  not  red.  This  is 
known  as  the  "Two  Striped  Locust"  or  sometimes  as  the 
"Yellow  Striped  Locust."  Its  scientific  name  is  Melaiwpl'if 
hirittatHs. 

As  large  or  even  larger;  general  color  yellowish  or  greenish 
yellow,  without  the  two  light  colored  stripes  along  the  back; 
"hind  legs"  yellow,  never  red.  This  is  known  as  the  "Clumsy 
Locust"  or  the  "Lubberly  Locust."  Its  scientific  name  is 
Mchniopl'fH  iliffrrvntialis. 

Medh'm   Sized  and  More   Slender;   "Hind  Legs"   Nearly  Always 
Ked. 

(ieneral  color  tan  or  yellowish  brown;  larger  part  of  "hind 
leg"  has  two  distinct  dark  bars  on  the  outer  face;  tip  of  ab- 
domen in  males,  always  with  a  distinct  notch.  This  is  the 
"Lesser  Migratory  Locust"  and  is  very  closely  related  to  the 
"Rocky  Mountain  Locust."  Its  scientific  name  is  Melanophs 
atUnnH. 

(Jeneral  color  reddish  brown,  without  distinct  dark  bars  on 
hind  legs;  usually  smaller  and  shorter  winged  than  the 
above;  This  is  the  "Red-legged  Locust"  or  "Garden  Locust." 
Its  scientific  name   is  Mclanopln:^  femfir-nibnan. 

In  the  above  list  it  will  be  noted  that  Mr.  Somes  includes  the 
Rocky  Mountain  Locust,  M.  sprdns,  basing  his  statement  upon  the 
collection  of  one  specimen.  We  figure  the  specimen  herewith. 
While  it  has  the  ear-marks  of  the  so-called  species  spretus,  we  are 
inclined  to  think  that  in  its  genital  plates  it  resembles  atlanis  quite 
as  much  as  it  does  sprctus.  At  any  rate,  the  finding  of  this  one 
isolated  example  in  the  midst  of  so  many  other  species,  atlani^ 
among  the  rest,  would  appear  to  throw  doubt  upon  the  validity  of 
sprctifs  as  a  species. 

A  notew^orthy  fact  in  connection  with  our  operations  in  1911 
was  the  extreme  abundance  of  M.  bivittatus,  which  easily  led  ir 
numbers  of  individuals  in  almost  every  infested  locality.    From  be 
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ing  secondary  in  economic  importance  three  years  ago,  it  took  the 
lead  in  that  year  as  being  the  most  abundant  of  injurious  forms. 
As  a  fact  accessory  to  the  abundance  of  grasshoppers  in  Minnesota 
in  1909,  1910  and  1911,  it  is  to  be  remarked  that  a  Meloid  beetle, 
Macrobasis  unicolor,  and  possibly  one  other  species,  commonly 
imown  as  Blister  Beetles,  were  extremely  abundant  and  injurious  in 
our  state  during  the  early  part  of  1911.  This,  without  question,  is 
to  be  ascribed  to  the  great  abundance  of  grasshoppers  upon  the  eggs 
of  which  the  young  of  these  beetles  feed.    See  page  44. 


Fisr.  10.    Rocky  Mountain  Locust.  (.V.  »pretu»)'i,  showing  erenital  plates 
of  male     Collected  in  1911.    Somes. 

Ecological  Notes: 

From  Mr.  Somes'  report  for  1911  and  Mr.  Howard's  for  1912, 
the  following  facts  bearing  upon  life  histories  are  deduced. 

Mr.  Somes  noted  Melanoplus  bivittatu>i  drilling  in  hard  packed 
soil  of  roadbeds  and  on  one  occasion  at  Crookston  one  was  watched 
for  some  time  busily  drilling  in  a  hard  cinder  walk  in  a  city  park. 
All  species  appear  to  prefer  dry  and  rather  firm  soil.    The  Oedipo- 
dinae  will  deposit  in  much  softer  or  more  friable  soil  than  the  Acri- 
didae.    In  examining  various  localities  for  eggs  this  fall,  they  were 
found  very  abundant  in  a  piece  of  land  which  had  been  plowed  in 
July  (the  "nests"  averaged  9  or  10  per  sq.  yd.)  so  that  the  statement 
30  often  made — that  they  will  not  oviposit  in  plowed  land — is  un- 
true.   A  number  of  counts  made  in  corn  land  showed  relatively  few 
egg  masses  and  these  for  the  most  part  only  at  the  edges  of  the 
fields.    In  stubble,  especially  in  flax,  they  were  most  plenty,  running 
as  high  in  one  case  as  14  masses  to  one  square  yard. 

The  fact  that  eggs  are  deposited  in  low  ground  that  may  be 
under  water  in  the  spring  does  not  necessarily  mean  that  these  eggs 
are  doomed.  Indeed  it  has  been  noted  in  portions  of  the  Red  River 
Valley  that  young  hoppers  emerge  in  July  instead  of  May  from 
some  spots  where  water  had  been  standing  through  the  early  part  of 
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Fijf.  11.    Roadway  and  ditch  ahowiner  character  of  ground  where  esrjr  laying  takes  place.    Normal 

habit  at  of  three  destructive  locusts.  3/.  affntiis,  .V.  hiriffntua  and 

M.  feimir-ruln-ntn.     C,  \V.  Howani. 

the  season.  Thus  the  development  was  merely  delayed — although 
of  course  we  have  no  data  on  the  percentage  of  the  eggs  that  may 
have  been  destroyed  by  rotting  or  otherwise  failed  to  hatch. 

We  have  noted  in  the  field  throughout  the  summer  young  of 
various  instars  at  all  times.    This  may  be  because  of  somewhat  sim- 


n 

1 

■  ft 

T\'    -1  .^H^l 

^                    i 

Fifi:.  12.    Natural  breeding  ground.     The  insects  lay  their  egsrs  in  stubble,  also  side  of 
road .  and  even  in  road  \lse\! .    C .  W  .  \\o\\9.r<l. 
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/far  retarding  of  development  due  to  moisture  or  conditions  of  ex- 
posure. 

Certain  facts  noted  in  regard  to  egg-laying  and  mating  deserve 
consideration.  As  a  result  of  very  numerous  dissections  and  count- 
ing of  eggs  in  the  bodies  of  female  grasshoppers,  it  seems  probable 
that  more  than  one  egg  mass  is  deposited.  It  was  noted  that  in  case 
of  females  infested  with  fly  larvae  (see  under  discussion  of  para- 
siteB)  there  were  notably  fewer  eggs  than  normal.  Blatchley, 
(Qrthop.  of  Ind.  p.  145)  speaking  of  grasshoppers  affected  by  these 
ttyhavm  says,  "they  never  mate" — ^this  we  (Somes)  rather  doubt, 
as  we  have  found  females  so  infested  and  yet  having  24  to  40  eggs 
in  the  ovary. 

The  old  figure  of  Riley  showing  that  in  oviposition  the  abdomen 
of  the  female  is  thrust  downward  and  somewhat  forward  is  evi- 
dently open  to  criticism,  for  in  addition  to  Cooley's  contribution  on 
this  point,  Howard  last  summer  observed  in  M.  bivittatus  a  decided 
modification  of  the  method  as  described  by  Riley.    In  other  words, 
the  egg  pocket  does  not  point  directly  down,  or  downward  and  for- 
ward, necessarily  but  may  be  directed  somewhat  backward,  even  to 
such  an  extent  as  to  be 
neaily    parallel    with 
the  surface.    See  Fig. 
12a.     That   this   fact 
has  a  definite  bearing 
on  the  old  theory  of 
the     advantages      of 
"turning     over      the 
pockets    with    the 
plow"  is  self-evident, 
prove   or    dis- 
certain    state- 
of  farmers 


M.  hivittatun  ovipo.sitin(r.    Winurs  worn  and  fraye<l. 
C.  W.  Howanl. 


To 
prove 

ments  oi  larmers  as  fik.  i2u. 
well  as  investigators 
to  the  effect  that  amongst  destructive  locusts,  the  females  far  out- 
number the  males,  counts  were  made  at  different  localities  with  the 
following  results.  Each  count  is  made  up  of  the  number  caught  in 
ten  sweeps  of  the  net  where  the  hoppers  occurred. 
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LOCAUTY. 


Female.  Male 


Meadow   6 

Weed   land    17 

Roadside    11 

Pasture    10 

Pasture    16 

Oat  field.  Edjfe   11 

Oat  field,  10-12  rods  out  in  field. .   6 

Oatfield  14-16  rods  in  field 4 

Ed^e  of  oats  alon^  corn  field 20 

Edge  of  oats  along  corn  field. . .  .15 


) 
10 
12 

8 
12 
10 

5 

5 
14 
20 


Remarks. 

Includes  all  instars 

ous   species. 
Many  in  3d  and  4th 


Large  adult  M.  b 
Large  adult  M.  b 


Totals    116 


101 


Further  "sweepings"  were  made  later  in  other  localit 
comparison  of  the  two  sexes  made  up  of  the  number  ca 
twenty  sweeps  is  as  follows : 

Locality.  Females. 

Reber's  E.  field  Foxhome 31 

Flax  field  E.  of  French  edge  of  field 17 

Ten  rods  out  in  same  field 11 

Weed  patch  two  miles  W.  of  Fergus  Falls 19 

Totals    78 

June  26;  Flats  South  of  Foxhome,  20  sweeps  of  net 27 

It  is  probable  from  the  above  evidence  that  the  propoi 
male  and  female  in  the  species  captured  is  very  nearly  equal. 

Mr.  Howard  (1912)  made  some  tests  with  the  three 
injurious  forms  to  determine  what  plants  were  eaten  by 
hoppers.  They  may,  of  course,  be  regarded  as  general  feedi 
will  turn  to  anything  edible  if  forced  to.  While  grai 
different  varieties  of  grasses  are  preferred,  the  following 
shrubs  and  trees  attract  them  or  not  as  indicated. 

Mustard    eaten  greedily 

Sunflower **  somewhat 

Chenopodium   "  greedily 

Dandelion  "  readily 

White  Clover    **  readily 

Docks  (Numex)     **  slightly 

Scotch  Thistle "  slightly 

Large  leaved  Dogwood  ...  **  readily 

Onions **  readily 

Radish **  slightly 

Beets **  readily 

Peas    **  slightly 

Alfalfa    ''  greedily 

Wild  Parsnips ''  greedily 

Mushroonis **  readily 

Burdock    *'  slightly 
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Amaranthus "  readily 

Willow "  readily 

Boxelder "  readily 

Elm  "  readily 

Lilac    "  slightly 

Soft  Maple not  eaten 

Methods  of  Control. 

While  experimenting  with  a  poison  spray  we  have  at  the  same 
time  urged  farmers  to  use  the  old-time  hopper  dozer,  personally 
showing  them  in  many  cases  how  to  make  the  same,  and  have  also 
been  advocating  late  fall  plowing,  poison  baits  in  gardens,  but  par- 


Fi>.  1?.    Hopjjerdozer  in  action. 

ticularly  to  protect  the  latter,  the  placing  of  flocks  of  turkeys,  which 
not  only  have  an  insatiable  appetite  for  grasshoppers,  but  are  a 
profitable  adjunct  upon  any  farm.  Many  farmers  believe  that  a 
grasshopper  striking  the  drenched  sheet  at  the  back  of  the  hopper- 
dozer,  or  falling  into  the  pan  and  then  getting  out,  is  not  killed,  and 
we  have  been  in  the  habit  of  assuring  them  that  the  slightest  drop  of 
oil  upon  an  insect  of  this  kind  will  kill,  and  that  each  one  of  these 
grasshoppers  is  doomed.  Mr.  Somes'  observations  this  summer 
would  seem  to  indicate  that  that  statement  must  also  be  qualified. 
and  that  it  must  be  acknowledged  that  although  short-winged 
forms  or  wingless  stages  that  are  wet  with  the  oil  undoubtedly  per- 
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ish,  inasmuch  as  the  oil  reaches  the  spiracles,  many  long- win] 
forms  do  not  die  because  of  the  protection  to  the  spiracles  afFor< 
by  the  wings.    This  shows  the  importance  of  the  early  use  of 
hopperdozer,  before  wings  are  attained. 

We  have  not  advised  the  burning  over  of  fields  alive  with  yoi 
hoppers,  believing  the  same  to  be  dangerous  and  of  questions 
abiliay  in  a  country  where  a  hay  crop  is  an  important  feature, 
emergency  cases,  however,  it  may  well  be  resorted  to.    We  enco 
age  co-operation,  and  we  have  especially  advised  action  agai 


Fisr.  14.    A  crude  and  cheap  Hopi^erdozer. 

grasshoppers,  and  vigorous  action,  when  they  first  appear,  even  i 
interferes  with  other  farm  work,  for  we  find  that  whatever  plan 
follow  as  regards  this  pest,  that  they  are  much  more  easily  handl 
as  would  be  expected,  when  they  are  young,  than  when  they  h; 
attained  their  wings. 

Our  field  workers  reported  only  partial  success  with  poison  ba 
represented  by  poison  bran  mash  and  Criddle  Mixture,  but  have 
the  course  of  their  work,  hit  upon  a  rather  unique  poison  which  t 
have  courteously  called  the  "Minnesota  Mixture."  Finding  t 
arsenite  of  soda  used  as  a  spray,  and  combined  with  a  little  mola& 
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^as  very  eflFective  against  grasshoppers,  they  substituted  this  for 
tie  Paris  Green  used  in  making  the  Criddle  Mixture.  They  used  the 
following  formula : 

Sodium  arsenite  1  pound;  horse  manure  120  to  150  pounds; 
ciieap  molasses  1  pint.  The  arsenite  of  soda  was  dissolved  in  the 
water,  then  added  to  the  manure,  stirring  it  well. 

This  is  cheaper  than  the  Criddle  Mixture  and  can  be  used  in  the 
same  way.  It  forms  a  very  attractive  bait  for  grasshoppers.  It 
was  tested  upon  poultry  to  see  whether  these  animals,  in  picking 
grain  from  such  material,  would  be  injured.  Two  roosters  were  fed 
upon  it  for  some  time  with  no  bad  results.  Incidentally,  it  may  be 
said  that  flies  are  attracted  by  this  compound  in  enormous  quanti- 
ties, and  are  killed  by  the  hundreds  in  feeding  upon  it.  After  this 
mixture  had  been  exposed  in  the  experiment  with  the  roosters  for  a 
day  over  a  quart  of  dead  flies  was  found  on  the  floor  of  the  shed  con- 
taining the  poultry.  This  observation  might  be  of  value  to  those 
who  are  making  a  fight  against  the  house  fly,  and  it  has  been  sug- 
gested that  spraying  piles  of  horse  manure  exposed  in  barns  and 
livery  stables  with  a  solution  of  eight  pounds  of  sodium  arsenite  in 
about  twenty  gallons  of  water,  to  which  has  been  added  about  a 
half  pint  of  molasses,  would  be  a  useful  measure  against  the  house 

flr. 

Our  most  prominent  work  has  been  done  with  a  poison  spray. 
Aware  of  the  success  of  arsenite  of  soda  used  as  a  spray  in  South 
Africa,  it  was  decided  to  try  it  in  Minnesota,  thinking  its  use  might 
be  applicable  to  large  tracts  in  the  Red  River  Valley  which  call  for 
treatment.  We  found  that  3  pounds  of  commercial  arsenite  of  soda , 
ly^  gallons  of  molasses,  in  180  gallons  of  water,  made  a  mixture 
which  was  fatal  to  hoppers  and  did  not  in  any  way  injure  crops. 
We  used,  in  most  of  our  experiments,  field  sprayers  which  covered 
23  feet  at  one  time.  Approximately  50  gallons  were  applied  to  the 
acre  at  a  cost  of  about  30c  for  material,  this  estimate  based  upon  the 
retail  price  of  arsenite,  namely,  22c  per  pound.  The  location  of 
water  supply  is  an  important  feature  in  the  cost  of  labor.  Further, 
we  believe  that  when  vegetation  is  quite  rank  an  acre  would  call 
for  something  more  than  50  gallons.  This  poison  did  not  kill  imme- 
diately,— from  24  to  36  hours  elapsing  before  the  insect  gave  up  the 
ghost,  but  it  is  to  be  noted  that  a  partial  paralysis  was  the  im- 
mediate result  of  partaking  of  the  poison.  The  insect  was  imme- 
diately made  sick  and  ate  nothing. 

We  received  from  various  farmers  congratulations  upon  this 
method,  and  statements  of  their  success  in  using  it. 


22 


GRASSHOPPERS  AND  OTHER  INJURIOUS  INSECTS  OF   1911    AND   1912. 


Of  course,  the  question  at  once  occurs  to  the  practical  farmer  as 
to  whether  this  is  dangerous  to  stock.  We  have  made  tests  along 
this  line,  and  while  it  must  be  remembered  that  any  poison  is  detri- 
mental and  frequently  fatal  if  taken  in  too  large  amounts,  we  fed 
convinced  from  our  experiment,  that,  as  ordinarily  used  by  a  farmer 
bearing  the  above  fact  in  mind,  no  bad  results  will  happen.  A  Hol- 
stein  bull  was  fed  with  forage  poisoned  with  this  spray  in  the  above 
proportions,  being  fed  about  15  pounds  of  this  each  day  for  ten  days, 
and  showed  absolutely  no  symptoms  of  poisoning. 


Fi»r.  15.    Our  sprayer  api>l>injr  Arsenitc  of  Soda. 

As  further  proof  that  this  compound  if  handled  rightly  will  not 
affect  stock  we  give  here  details  of  a  final  and  to  us  convincing  ex- 
periment: On  May  20th.  1912»  we  sprayed  an  enclosed  small  pas- 
ture containing  1-10  of  an  acre  with  the  above  described  arseniteof 
soda  spray,  applying  it  at  the  rate  of  60  gallons  to  the  acre.  A 
young  heifer  purchased  for  the  experiment  was  turned  into  the 
enclosure  that  evening,  and  (since  she  had  been  stall-fed  for  several 
days)  she  immediately  ate  heaitily  of  the  poisoned  forage.  May 
21st,  no  bad  effect  noticeable.  Heavy  rain  on  night  of  21st,  prob- 
ably washing  a  large  proportion  of  the  poison  from  the  grass.  May 
22d,  heifer  in  good  condition  apparently;  bowels  quite  loose  but 
doubtless  due  to  abundance  of  grass  feed.  Heifer  was  then  placed 
on  untreated  grass  outside  oi  \oV.  iox  Wvt^^  ^^^^,  ^wrm^g  all  of  which 
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»  she  appeared  in  perfect  condition.  On  26th,  sprayed  enclosed 
I  again,  same  proportions  and  amount  as  above.  Heifer  turned 
n  treated  grass  one  hour  after  spraying.  A  heavy  rain  occur- 
:  a  few  hours  thereafter,  we  again  sprayed  the  grass  as  above, 
heifer  browsing  on  it  immediately.  For  two  and  one-half  days 
was  confined  on  this  poisoned  pasture,  receiving  no  other  food, 
r  which  period  she  was  placed  on  outside  grass  and  carefully 
jhed  for  five  days.  No  unpleasant  symptoms  of  any  kind  ap- 
ed. At  time  of  experiment  she  was  within  a  month  or  two  of 
ing  and  was  sold  to  a  party  desiring  a  milch  cow.    At  date  of 


Fip.  16.    Another  view  of  sprayer. 

ing  she  is  in  fine  condition.  A  week  after  she  was  taken  from 
)asture  a  pet  horse  was  turned  in  and  allowed  to  feed  there  for 
a  day  without  the  slightest  effect  upon  the  animal, 
^s  regards  fall  plowing  it  is  possible  it  will  be  necessary  to 
ify  recommendations  in  that  connection,  and  the  advice  that  we 
!  given  to  this  end  in  years  gone  by  may  represent  an  example 
le  general  acceptance  and  promulgation  of  certain  remedies,  the 
oughness  of  which  has  not  been  properly  tested,. 
n  the  first  place,  farmers  for  the  most  part  will  not  plow  in  the 
fall.  They  have  large  tracts  of  land  to  handle,  and  as  a  rule, 
that  they  must  begin  their  plowing  immediately  after  the  crop 
F  the  ground.  This  is  befoie  egg-laying  takes  place.  Our  field 
it,  Mr.  Somes,  doubts  the  efficacy  of  the  plow  unless  it  is  fol- 
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lowed  by  the  harrow.  He  claims  that  more  real  good  results  from 
cultivation  with  a  harrow,  since  that  has  a  tendency  to  break  up 
the  egg  masses  and  expose  the  eggs  to  the  effects  of  bleaching  and 
drying,  and  rendering  them  more  easily  accessible  to  their  natural 
enemies.  He  further  claims  that  at  the  time  the  young  hatch  the 
enveloping  capsule  has  become  soft  and  jelly-ilke,  and  that  the 
young  grasshopper  may  easily  push  up  through  that  toward  the  sur- 
face in  cases  where  the  capsules  are  inverted  by  the  plow.  He  does 
not  believe  that  the  alternate  freezing  and  thawing  of  the  eggfs 
causes  the  death  of  the  same,  since,  being  close  to  the  surface,  they 
may  be  subjected  to  that  in  Minnesota  every  season.  In  fact  he  ex- 
posed to  alternate  freezing  and  thawing  last  winter  newly  hatched 
grasshoppers,  twenty,  according  to  his  report,  having  been  frozen 
and  thawed  twice  with  no  mortality,  except  in  the  case  of  one  indi- 
vidual, which  probably  perished  through  rough  handling.  In  spite 
of  his  belief,  as  here  cited,  we  still  think  that  turning  the  eggs 
under  deeply  must  materially  lessen  the  number  of  grasshoppers 
which  would  naturally  emerge  the  following  season,  and,  plowing 
being  in  accord  with  farm  practice,  shall  continue  to  recommend  it 
until  we  know  of  something  better. 

Since  special  attention  was  given  by  the  field  workers  to  practi- 
cal method  of  control,  and  since  our  recommendations  are  based 
upon  this  practical  work,  it  seems  advisable  at  this  point  to  quote 
fully  from  the  report  submitted  to  this  oflfice  detailing  the  work 
done  in  the  field  in  1911  under  Mr.  Somes'  direction: 

**The  Hopperdozer,  although  widely  known  is  so  generally  confused  with 
the  "tar  pans"  of  the  early  days  and  with  various  other  more  or  less  simi- 
lar devices  that  a  detailed  description  of  the  hopperdozer  as  used  in  Minne^ 
sota  may  be  of  some  value  here.  We  may  say  that  we  have  found  this  "dozer*, 
when  well  designed  and  when  used  at  the  proper  time  of  year,  to  be  a  cheap 
and  effective  method  of  exterminating  grasshoppers  and  worthy  of  more  gen- 
eral use.  The  essential  part  of  a  hopperdozer  is  a  pan  or  trough  of  galvan- 
ized or  sheet  iron,  to  the  back  and  ends  of  which  is  fixed  a  light  frame  of  wood 
or  iron  extending  vertically  from  24  to  36  inches.  This  frame  is  to  be  covered 
with  cloth.  The  pan  is  mounted  upon  a  wooden  frame  which  is  dragged  upon 
"skids"  by  two  horses  hitched  to  bars  extending  from  the  ends  of  the  frame. 
The  pans,  being  made  usually  of  galvanized  iron,  are  commonly  made  sixteen 
feet  long,  twenty  inches  wide  and  four  inches  deep  since  this  size  has  proved 
very  handy  to  use  and  can  be  made  economically  and  without  waste  of  material. 
On  rough  or  hilly  fields,  however,  we  found  it  advisable  to  use  pans  eight  feet 
in  length  to  better  follow  the  rough  surface.  We  have  found  it  advisable  to  & 
several  cross  partitions  of  metal  in  the  pan  to  lessen  the  waste  from  splashing 
and  to  brace  the  pan.  We  have  advisee!  the  use  of  cloth  for  the  vertical  win? 
in  preference  to  metal,  largely  because  this  material  is  less  expensive  and  is 
very  considerably  lighter,  which  latter  factor  is  of  considerable  importance  as 
may  be  grasped  when  we  recall  the  fact  that  the  "dozer"  is  often  to  be  dragged 
through  fields  of  young  and  growing  grain.  We  may  add  further  that  a  wing 
of  some  soft  cloth  is  in  fact  more  effective  than  one  of  metal  or  even  of  oil- 
cloth,  althouf(h  this  may  not  be  aWa^^  aipp^LY^ivX.  \^  iVv^  farmer.     Our  observa- 
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ions  in  the  field,  which  were  later  confirmed  by  extended  laboratory  tests, 
onvinced  us  that  a  very  high  percentage  of  the  young  "hoppers"  which  clus- 
er  upon  this  cloth  wing  become  covered  with  kerosene  and  ciie  within  a  short 
ime  although  they  may  hop  from  the  wing  and  apparently  escape.  The  fol- 
9wing  is  taken  from  Mr.  Stoner's  notes  at  the  conclusion  of  a  long  series  of  ex- 
leriments  and  observations  testing  the  effect  of  kerosene  in  small  quantities 

t plied  to  the  bodies  of  young  grasshoppers  and  the  effect  of  throwing  the 
oppers"  lightly  against  a  cloth  screen  wet  with  kerosene:  "These  experi- 
nents  would  seem  to  substantitate  the  statement  that  "even  if  a  hopper  merely 
tits  the  canvas  back  of  the  hopperdozer,  this  canvas  being  well  saturated  with 
cerosene,  the  hopper  will  be  killed." 

In  use  the  pan  is  filled  about  half  full  of  water  to  which  is  added  from 
me  to  two  quarts  of  kerosene.  The  "wing"  is  then  drenched  with  kerosene 
ind  the  hopperdozer  is  dragged  through  the  fields.  Grasshoppers  rising  be- 
fore this  "dozer"  strike  against  the  "wing"  or  fall  into  the  pan,  in  either  case 
becoming  wet  with  the  kerosene  which  kills  them  in  a  very  few  minutes.  The 
time  of  action  with  the  hopperdozer,  as  with  all  other  methods  of  control  is 
tery  important.  The  best  results  can  only  be  obtained  if  the  "dozers"  are  used 
early  in  the  season,  that  is,  from  the  middle  of  May  to  the  middle  of  June.  At 
ttiat  time  the  young  grasshoppers,  not  having  developed  wings,  cannot  fiy  over 
the  wings  and  escape  as  many  of  them  are  sure  to  do  when  the  use  of  the  ap- 
paratus is  delayed  until  late  in  summer.  The  cost  of  the  "dozers"  made  as 
above,  is  very  low.    During  the  past  summer  they  have  been  made  throughout 


Fig.  17.    A  convenient  grasshopper  collect inf?  box.  used  in  field.    C.  W.  Howanl. 

the  Red  River  Valley  at  prices  ranging  from  five  dollars  to  eight  or  nine  for  the 
(ixteen  foot  size.  It  is  not  necessary  to  use  kerosene  of  a  high  grade,  in  fact 
ta  this  case  the  cheapest  is  the  best  and  grades  of  oil  ranging  from  seven  to 
fen  cents  per  gallon  (at  the  supply  tanks)  were  found  perfectly  satisfactory. 

As  has  been  said,  this  device  should  be  used  early,  practically  the  only 
^  of  time  being  that  the  grasshoppers  must  be  able  to  jump  high  enough  to 
^tll  into  the  pan  and  this  they  are  able  to  do  within  a  surprisingly  short  time 
^r  their  first  appearance. 

In  cases  where  fields  adjoin  large  tracts  of  unused  lands  which  are  badly 
nfested  with  grasshoppers,  we  found  it  possible  to  restrain  these  young  hop- 
pers within  the  unused  land  by  plowing  a  strip  two  or  three  rods  wide  between 
lie  edge  of  the  infested  area  and  the  cultivated  area.  This  is  of  course  merely 
emporary  relief  but  in  cases  when  the  young  hoppers  are  beginning  to  swarm 
tit  of  such  areas  and  into  the  young  grain,  while  still  too  small  to  permit  of 
he  effective  use  of  the  "dozer".  Young  hoppers  traveling  as  they  do  only  by 
M>pping,  pass  over  such  barriers  only  with  the  greatest  difficulty,  and  in  fact 
ery  few  passed  over  such  plowed  strips  when  used  early  in  the  season.  It  is 
tident  that  the  supply  of  hoppers  within  the  infested  area  is  in  no  way  di- 
ninished  by  this  anci  that  unless  some  means  of  exterminating  them  there  be 
applied  they  will  presently  pour  out  upon  the  fields  in  full  force. 

The  plow  has  been  said  to  be  one  of  the  most  efficient  tools  to  use  against 
TasBhoppers  and  while  there  is  much  truth  in  the  slSLtertv^xvl,  ^^\.  \^^  xcckk^ 
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others,  it  needs  some  qualification.  Some  of  the  causes  given  for  this  value 
from  the  plow  are  that  this  turns  the  eggs  up  and  exposes  them  to  the  weather, 
by  which  is  usually  understood  to  the  effects  of  "freeze  and  thaw."  It  is,  how- 
ever, extremely  doubtful  if  this  freeze  and  thaw  have  any  bad  effects  upon  the 
eggs.  In  the  first  place  they  are  deposited  so  near  the  surface  as  to  be  always 
subjected  to  these  alternations,  even  if  left  untouched.  In  a  climate  like  that 
of  Minne.sota  where  the  soil  is  frozen  for  long  periods  to  a  depth  of  several  fee^ 
the  result  of  displacing  grasshopper  eggs  from  a  depth  of  less  than  two  inches 
to  the  surface  certainly  cannot  subject  them  to  verj'  different  conditions  from 
normal.  Apparently  the  real  good  resulting  from  cultivation  lies  in  the  break- 
ing up  of  the  ep^fc  masses  and  thus  exposii  g  the  eggs  not  to  freeze  and  thaw 
but  to  the  effects  of  bleaching  and  drying  in  part,  and  in  rendering  them 
more  easily  carried  away  by  such  natural  forces  as  runnirg  water,  etc.,  thiw 
when  protected  by  the  earth  blanket  in  which  they  were  placed.  With  this 
thought  in  mind,  the  harrow  suggests  itself  as  an  agent  of  equal  importance 
to  the  plow.  It  hi!s  been  argued  that  the  plow  "upends"  the  efCf:  mass  and  that 
the  young  hatching  are  unable  to  penetrate  the  "capsule'*  and  so  perish.  With- 
out regard  to  the  experiments  upon  which  this  idea  was  based,  we  must  here 
take  note  of  the  fact  that  in  natural  conditions  the  "capsule"  having  l)een  sub- 
jected to  the  varied  I'gencies  of  the  weather,  has  become,  by  the  time  of  hatch- 
ing, a  soft  jelly-like  consistency  that  certainly  could  offer  little  resistance  to  a 
young  grasshopper.  .Another  theory  has  been  that  by  deep  plowing  late  in  the 
fall  the  eggs  are  turned  under  to  a  depth  so  great  that  the  young  hoppers  must 
perish  before  reaching  the  surf:ice.  While  there  may  be  something  in  this 
theory,  it  is  evident  that  conditions  must  viiry  widely  with  the  nature  of  the 
soil  ard  with  the  amount  of  subse(]uent  moisture,  etc.  Under  some  conditions 
the  soil  niJiy  rot  l>e  sutViciently  compact  to  offer  any  serious  obstacle  to  the 
young  hopper.  Furthermore,  we  have  been  informed  by  observers  that  after 
trying  this  plan  and  plowing  even  ns  deep  as  seven  inches,  they  have  observed 
young  hoppers  emerging  from  the  ground  the  next  season,  the  only  apparent 
result  being  thiit  hatching  was  delayed  somewhat.  Taken  all  in  all  we  must 
confess  that  at  the  present  time  we  feel  that  the  real  value  in  cultural  work 
against  grasshoppers  lies  in  breaking  up  the  Qiif:  mass,  and  hence  the  plow, 
unless  followed  by  the  harrow,  is  of  less  real  value  than  we  have  thought.  Cer- 
tain practical  leasons  which  need  not  be  heie  discussed  tend  to  prevent  late  fall 
plowing  but  it  is  evident  that  even  though  early  plowing  is  necessary  and  cus- 
tomary late  hallowing  may  yet  act  to  good  advantage  both  as  to  the  eggs  and 
as  to  the  soil  itself.  Spring  plowing  to  be  of  value  must  be  done  just  at  the 
time  when  the  egtrs  rie  hatching  and  to  be  of  most  value  should  be  followed 
by  the  harrow,  in  fjirt  the  h;irrow  should  be  used  in  spring  on  all  lands  that 
were  plowed  in  thf  fall  and  .^hould  be  used  at  the  time  when  the  young  are 
just  emerging  from  tlu'  i-ggs 

The  plan  of  burning  olT  large  tracts  to  kill  young  locusts  has  been  tried 
in  many  places  with  somewhat  varying  reports.  In  any  case  there  is  more  or 
less  danger  of  damjige  to  the  hay  crop  when  the  burning  is  applied  late  enoujfh 
to  be  of  any  real  benefit.  Often  there  is  also  danger  of  losing  control  of  the  fire 
itself  unless  great  care  is  taken.  From  the  fact  that  grasshoppers  are  not  so 
abundant  in  raw  prairie  as  appears  to  be  generally  thought  the  burning  over  of 
wild  hay  land  is  not  usually  of  much  real  value.  In  burning  off  the  reverted 
ares's  and  stubble  where  the  greatest  numbers  of  the  young  hopopers  are  to  be 
found,  it  is  frequently  best  to  scatter  straw  over  the  area  and  burn  this.    * 

While  the  necessity  for  action  early  in  the  season  has  already  been  men- 
tioned in  connection  with  various  methods  of  control,  it  is  a  matter  of  such 
prime  importance  that  it  may  be  treated  again  even  though  it  may  be  in  part 
a  repetition.  Among  the  reasons  for  this  early  action  we  may  note  first  the 
fact  that  then  the  young  hoppers  are  wingless  and  can  travel  only  by  hopping- 
They  are  thus  more  easily  caught.  Another  fact  is  that  at  first  they  are 
much  more  gregarious  and  tend  to  cluster  together  in  masses,  while  later  in  the 
season  they  scatter  widely  and  any  method  of  killing  must  be  less  effective  than 
before.  The  nature  of  the  vegetation  offers  another  reason  for  early  action, 
since  then  the  plants,  whether  weed  or  crop,  are  low  and  do  not  interfere  with 
control  methods.     For  instance  "m  evxY\\  'NV'ax  \\,  \^  ^^^^  \»  use  a  hopperdozer 
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since  grain  is  low  enouj^h  and  "springs'*  enough  to  suffer  no  damage  from  the 
dragging  of  the  dozer  through  the  fields.  At  the  same  time  there  is  not  enough 
of  the  vegetation  to  cover  up  the  grasshoppers  and  allow  the  dozer  to  pass 
over  them  without  catch irg  them  as  is  the  case  later  in  the  season.  On  the 
other  hand,  in  using  the  sodium  arsenite,  while  the  grain  is  young,  and  the 
stems  short,  it  spreads  more  uniformly  on  the  vegetation.  Also  at  that  time 
the  hoppers  feeding  as  they  do  in  solid  masses  are  affected  in  proportionately 
greater  numbers  than  later  when  scattered.  The  hoppers  traveling  more 
slowly  and  more  steadily  than  the  adults  must  feed  continuously  on  the  poison- 
zone  and  are  more  certain  to  eat  enough  poison  to  kill.  The  other  advan- 
tages in  methods  of  applying  poison  early,  from  the  fact  that  at  that 
time  (and  then  only)  can  large  fields  be  protected  by  spraying  relatively 
few  acres  about  the  borders,  has  already  been  treated.  While  any  of  the 
methods  descril>ed  may  be  used  later  in  the  season  it  is  evident  that  they  can- 
not be  as  effective  at  any  other  time  than  when  the  grasshoppers  are  very 
young.  Every  week's  delay  after  that  time  decreases  the  efficiency  of  any 
method  of  killing.  When  one  sees,  as  I  have  frequently  seen,  whole  fields 
totally  destroyed  by  the  hoppers,  it  must  be  admitted  that  there  can  be  no  work 
on  the  farm  more  important  in  the  month  of  May,  than  earnest  and  intelligent 
work  against  this  pest  at  a  time  when  the  work  will  be  of  most  value.  The 
need  of  co-operation  is  of  course  imperative  but  co-operation  depends  largely 
upon  initiative  and  in  every  community  there  must  be  leaders  who  may  take  up 
the  work  and  by  their  effoi-ts  sow  the  seeds  of  a  community  spirit  that  may 
result  in  general  action  against  this  common  enemy.  At  the  same  time  it  must 
be  remembered  that  the  greater  part  of  the  real  damage  done  by  the  grass- 
hoppers is  early  in  the  season  and  each  one  of  the  leaders  who  is  applying  the 
various  control  methods  is  preventing  a  large  part  of  the  loss  he  would  suffer 
otherwise,  even  though  the  others  in  his  community  do  not  co-operate  with 
him.  There  is  a  real  benefit  to  him,  since  the  harm  that  may  come  later  in  the 
reason  must  be  thus  lessened. 

One  of  the  principal  objects  of  the  summer's  work  is  to  plan  if  possible,  a 
method  of  control  which  would  be  at  once  more  effective  and  more  economical 
than  the  use  of  the  hopperdozer.    With  this  in  view,  certain  tests  with  poisons 
^ere  planned.    It  was  found  that  Paris  (Jreen.  either  in  dry  or  liquid  form,  was 
not  ver>'  satisfactory.     Certain  experiments  with    Arsenite  of   Sodium   which 
had  been  carried  out  by  the  Entomologist  during  the  previous  year  seemed  to 
indicate  that  this  poison  was  worthy  of  further  trial.     Reports  upon  the  use  of 
this  poison  again.st  locusts  in  S.  Africa  were  also  highly  commendatory,  so  it 
^a.s  determined  to  give  some  time  to  experiments  with  this  compound.     Slost  of 
<^ur  tests  were  made  in  small  enclosed  plats  measuring  two  and  a  half  by  four 
f^t,  thus  giving  a  definite  area  of  ten  s(|uare  feet.     Our  first  trials  showed 
that  the  poison  was  satisfactory  as  regards  killing  the   insects,  although   wo 
J^ere  surprised  to  find  that  death  did  not  occur  until  twenty-four  to  thirty-six 
hours  after  feeding.     We  noted,  however,  that  the  poison  took  effect  within  a 
^ew  minutes  and  the  grasshoppers  ceased  feeding,  the  hind  legs  became  help- 
less and  the  insect,  although  alive  for  a  considerable  time,  gave  every  indication 
^f  being  very  "sick."     The  first  trials  were  made  with  a  rather  crude  prepa- 
ration of  white  arsenic  and  **sal-soda"  boiled  together  but  as  this  was  found  to 
^ary  somewhat  in  effect,  we  tried  the  soluble  salt,  Commercial    Arsenite  of 
Soda,  which  was  found  more  effective,  more  uniform  and  much  cheaper  than 
^he  former.     The  formulae  used  in  S.  .Africa  were  found  to  be  too  stiong  for 
J^se  here,  since  the  grain  or  other  vegetation  was  severely  "burned"  by  the  solu- 
tion.    Gradually  reducing  the  proportion  of  "Arsenite"  it  was  found  that  the 
^ost  satisfactory  solution  was  made  by  using  four  ounces  of  the  "Ar.senite"  to 
'•fteen  gallons  of  water.     This  gave  a  spray  which   killed  the  grasshoppers 
Without  damage  to  the  vegetation  upon  which  it  was  placed.     It  is  evident  that 
^iy  excess  of  poison  must  be  wa.sted. 

In  the  following  table  the  solution  in  each  case  was  made  up  of  water,  lo 
gallons  and  molasses,  1  pint.  The  varvinf  amounts  of  arsenite  being  shown 
>n  the  table: 
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Strength  Effect  on  Grain  Effect  on  Hoppers 

2  oz.  Arsenite  No  effect  shown  45  dead;  4  "sick'' 

4  oz.  "  No  effect  shown  49  dead;  5  alive 

6  oz.  "  Tips  of  leaves  burned  64  dead;  4  "sick";    5    alive 

8  oz.  "  Grain  burned  badly  51  dead;  5  alive 

A  stronger  formula  gave  the  following  results. 

5  lbs.  Arsenite 

1  qt.  molasses  Grain  killed  206  dead;  11  alive 

50  gals,  water 

In  the  S.  African  experiments,  the  arsenical  spray  was  found  most  ef- 
fective when  sweetened  with  treacle  or  molasses,  hence  we  added  molasses  to 
our  solution  with  very  good  results.  Indeed  we  found  the  molasses  valuable 
in  more  ways  than  one,  since  aside  from  rendering  the  solution  more  attrac- 
tive to  the  grasshoppers,  it  serves  to  hold  the  poison  on  the  plant.  After  once 
drying  upon  the  plant  the  molasses  is  not  readily  washed  off  even  by  heavy 
rains  and  merely  softens  to  sticky  masses  which  drying  again  still  hold  the  in- 
cluded poison. 

Our  working  formulae  may  be  given  as  follows  (the  formula  is  expressed 
in  three  different  quantities  for  more  ready  use  in  sprayers  of  various  sizes). 

FOR  WHEAT,  OATS,  BARLEY,  RYE  OR  FLAX. 

Arsenite   of   Sodium 4  ounces  1  lb.  3       lbs. 

Water     15  gallons  60  gals.         180       gals. 

Molasses  1  pint  2  qts.  IV^  gals. 

The  Sodium  Arsenite,  which  is  a  whitish  powder,  should  be  added  to  the 
water  in  small  amounts  and  thoroughly  dissolved  before  the  molasses  is  stirred 
in. 

This  solution  may  be  applied  by  any  sprayer  which  is  intended  to  use 
liquid  poisons.  Certain  features,  however,  tend  toward  economy  in  operation 
as  well  as  toward  most  effective  results.  We  have  found  the  best  results  when 
using  spray  at  the  rate  of  about  fifty  gallons  to  the  acre.  It  is  evident  there- 
fore that  with  small  sprayers  of  fifty  gallons,  capacity  or  less  there  must  al- 
ways be  a  considerable  item  of  waste  of  time  from  the  frequent  filling  required. 
Another  point  is  that  the  area  passed  over  should  be  thoroughly  covered  and  to 
do  this  the  cones  of  spray  must  meet  at  the  base,  i.  e.,  the  nozzles  must  be  so 
arranged  that  the  whole  strip  may  he  covered.  This  is  impossible  or  at  least 
impracticable  with  most  types  of  the  so-called  "Potato  Sprayer'*  since  in  most 
of  these  the  nozzles  are  arranged  to  spray  the  rows  and  usually  leave  the  space 
between  unsprayed. 

Our  field  tests  were  conducted  with  large  sprayers  having  a  tank  capacity 
of  165  gallons  working  by  compressed  air  and  having  extension  bars  permit- 
ting us  to  spray  a  strip  twenty-three  feet  wide  at  a  time.  On  the  extension 
bars  were  fifteen  nozzles  so  placed  as  to  thoroughly  cover  the  strip.  With  such 
machines  and  an  ordinary  thresher  tank  wagon  for  hauling  water  we  have  been 
able  to  cover  fields  of  eighty  acres  in  one  day. 

After  our  preliminary  tests  in  the  test  plats  previously  mentioned  we  be- 
gan a  series  of  tests  upon  a  large  scale  by  spraying  fields  of  from  twenty  tc 
eighty  acres  of  various  crops  which  we  found  to  be  badly  infested  with  grass- 
hoppers. The  result  shown  in  one  or  two  representative  fields  may  be  of  in- 
terest. On  June  24th,  Mr.  Tanquary  sprayed  a  field  of  22  acres  of  wheat  near 
Beltrami,  using  the  formula  given  above.  Two  days  later  this  field  was  care- 
fully examined  and  counts  made  to  determine  the  number  of  dead  hoppers. 
In  order  to  secure  an  idea  as  to  the  whole  field  these  counts  were  made  in 
several  widely  separated  parts  of  the  field.  The  number  of  dead  hoppers  found 
ranged  from  30  to  nearly  200  in  spots  ten  feet  square.  To  estimate  the  total 
number  in  the  field  the  following  plan  was  used.  After  several  trials  to  secure 
uniformity  it  was  determined  by  count  that  with  the  relative  proportion  of 
nymphs  and  adults  present  it  took  370  grasshoppers  to  make  one  pint.  Aver- 
aging results  from  the  various  spots  counted  it  was  found  that  the  average 
for  the  field  was  2  1-2  bushels  of  dead  grasshoppers  per  acre  of  over  fifty 
bushels  to  the  whole  field  as  a  result  of  one  \.T^a.\>T£vewt. 
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The  followinp^  commendatory  extracts  are  from  letters  received  by  the  4of- 
iices  or  from  articles  in  newspapers.  They  serve  to  show  the  opinion  of  men 
who  have  tried  this  method  of  control  against  the  grasshoppers. 
(Morris,  Minn.,  Tribune,  Aug.  15,  1911.) 
"Kill  the  Hoppers.  Save  crops  by  spraying  with  Sodium  Arsenite.  J.  J. 
Gaffney  is  convinced  that  he  saved  his  flax  crop  from  the  hoppers  last  week  by 
the  early  application  of  a  solution  of  Sodium  Arsenite.  After  Mr.  Gaffney 
had  cut  his  wheat  he  noticed  that  the  hoppers  were  very  thick  in  his  flax,  and 
last  Wednesday  had  decided  to  cut  it  while  it  was  still  green  when  he  heard 
of  the  sodium  arsenite  treatment.  He  procured  a  sprayer  and  made  the  solu- 
tion and  went  to  work.  The  whole  field  was  sprayed  at  a  cost  of  about  fifty 
cents  an  acre,  and  the  next  day  the  field  was  found  covered  with  thousands  of 
dead  or  nearly  dead  hoppers.  Since  then  there  are  very  few  hoppers  in  the 
field.  Mr.  Gaffney  is  satisfied  that  his  investment  of  50  cents  an  acre  saved 
his  fine  flax  crop." 

Morris,  Minn.,  Aug.  28,  1911. 

•* I   am  satisfied  that  in  the   Sodium   Arsenite  treatment  we  have 

the  hopper  problem  pretty  well  solved  for  next  year." 

Yours  truly, 
(Signed)  A.  G.  Marks. 

Extract  of  a  personal  letter.     See  reference  to  Mr.   Marks'  use  of  the 
Arsenite  against  hoppers  in  corn. 

Beardsley,  Minn.,  Aug.  9,  1911. 
**Dear  Sir: — In  compliance  with  your  request  some  weeks  ago,  when  you 
were  here  looking  after  the  'grasshopper  situation.'  Will  say  that  we  have 
found  the  sodium  arsenite  preparation  a  very  good  exterminator,  consider- 
ing the  way  in  which  we  have  had  to  use  it.  All  we  had  to  use  was  a  crude 
sprinkler  that  was  made  by  our  tinner;  but  it  seemed  to  'layout'  quite  a  high 

percentage  of  the  hoppers." 

Yours  very  respectfully, 
(Signed)  AM.  M.  MORONEY. 

In  this,  as  in  all  control  methods,  the  proper  time  for  action  is  an  element 
which  must  not  be  overlooked.     The  best  results  can  be  obtained  by  spraying 
early  in  the  season,  i.  e.,  from  about  the  middle  of  May  to  the  middle  of  June, 
just  as  with  the  hopperdozer.     Action  at  this  time  is  best  for  several  reasons. 
At  that  time  the  young  hoppers   are  feeding  steadily   and   move   in  greater 
numbers  than  after  the  wings  have  developed,  and  since  they  cannot  fly  it  is 
easier  to  place  the  poison  where  they  must  eat  it.     When  used  at  this  time 
of  the  season  it  is  possible  to  protect  large  tracts  of  land  by  spraying  relatively 
few  acres.     For  instance,  in  case  a  field  not  badly  infested  with  grasshoppers 
adjoins  a  tract  which  is  swarming  with  young  hoppers  these  may  be  killed  as 
they  pass  into  the  cultivated  field  by  spraying  a  strip  two  or  three  rods  wide 
along  the  edge  of  this  field,  through  which  "poison  zone"  the  young  grass- 
hoppers must  feed  to  reach  the  crop.     In  case  a  field  is  badly  infested  or  to 
treat  a  tract  of  "reverted  land"  or  other  source  of  hoppers  the  whole  area 
need  not  be  sprayed  but  by  spraying  strips  across  the  area  in  two  directions, 
•'checker  board  fashion,"  the  poison  may  be  so  generally  scattered  as  to  be 
effective  and  yet  the  actual  acreage  sprayed  is  but  half  or  less  than  half  of 
the  area.     (There  is  reason  to  doubt  the  real  etticacy  of  the  "checker  board" 
spraying,  unless  the  unsprayed  squares  are  very  smafl. — F.  L.  W.) 

In  our  formula  given  above,  we  made  no  mention  of  corn  for  the  reason 
that  we  have  found  no  practicable  method  of  spraying  corn.  With  this  crop 
the  damage  by  grasshoppers  is  normally  late  in  the  season  when  the  corn  is 
too  tall  to  be  sprayed.  We  are  inclined  to  believe  that  the  best  way  to  protect 
corn  from  the  grasshoppers  is  by  killing  the  grasshopper  early  in  the  season 
while  on  small  grains.  At  my  suggestion,  Mr.  A.  G.  Marks  of  Marshall  tried 
the  following  plan  and  reports  gratifying  results.  His  corn  field  adjoined  a 
field  of  oats  in  which  the  grasshoppers  were  so  thick  that  they  had  utterly 
ruined  the  crop  and  he  feared  that  upon  cutting  the  oats  these  hoppers  would 
attack  the  corn.    I  suggested  that  he  spray  a  rather  wide  strip  of  the  oats — 
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five  rods  or  so — with  Arsenite  of  Sodium  and  leave  this  uncut  as  a  "bait 
strip."  After  acting  as  above,  Mr.  Marks  examined  the  com  field  and  reported 
that  he  saw  numerous  dead  hoppers  "even  as  far  as  five  rods  into  the  corn 
from  the  spray,"  and  in  the  poisoned  strip  he  noted  many  dead  and  many 
"sick." 

While  in  some  cases  we  found  that  the  spray  at  the  strength  given  above 
had  a  tendency  to  burn  the  tips  of  the  leaves  somewhat,  this  was  neither 
general  nor  serious,  and  in  all  cases  the  grain  had  normal  color  a  week  or  so 
later  even  though  apparently  somewhat  burned  immediately  after  spraying. 
We  found  however  that  young  grein  is  far  less  sensitive,  and  wheat,  oats  and 
barley  when  sprayed  when  four  or  five  inches  high  showed  no  effect  even 
when  the  spray  was  used  at  one-half  stronger  than  the  above  formula. 

It  was  found  in  the  experiments  that  certain  plants,  notably  "Wild 
Mustard"  and  "Wild  Buckwheat"  were  badly  "burned"  by  the  spray  even 
when  the  grain  was  entirely  unaffected  thus  there  may  be  somewhat  of  a 
secondary  value  to  the  use  of  this  spray. 

The  question  in  the  minds  of  the  farmers  before  applying  this  poison  is 
whether  it  will  kill  or  seriously  affect  his  stock,  should  they  get  into  the  field 
so  sprayed.  No  one  expects  to  place  his  stock  upon  a  steady  diet  of  this 
poisoned  grain  for  a  long  period  but  he  wishes  to  be  sure  that  should  the 
stock  get  to  the  sprayed  field  for  a  time,  they  will  not  be  injured.  We  feel 
no  hesitation  in  saying  that  from  the  amount  of  poison  shown  upon  the  grain 
by  actual  analysis  and  from  tests  made  by  the  State  Entomologist,  and  quoted 
above,  stock  would  be  liable  to  no  injury  unless  fed  solely  upon  this  poisoned 
material  and  even  then,  unless  the  feeding  was  continued  for  some  days.  It 
is  of  course  evident  that  no  such  lontr  continued  feeding  could  occur  unless 
purposely  carried  out  as  a  test.  It  should  always  be  remembered  however  in 
using  this  poison  or  any  other  poison  that  is  strong  enough  to  be  of  value,  that 
reasonable  care  and  intelligence  is  imperative  in  handling  such  materials. 

Among  other  poisons  which  have  been  used  with  good  effect  against  grass- 
hoppers is  the  well  known  "Cridille  Mixture"  which  is  merely  a  mixture  of 
Paris  Green  and  horse  manure--usually  the  proportion  of  one  part  of  Paris 
Green  to  about  one  hundred  paits  by  measure.  The  Paris  Green  is  stirred  into 
a  quantity  of  water  and  then  this  Jtiiueoiis  mixture  is  stirred  into  the  manure. 
adding  enough  more  water  to  make  the  mixture  of  about  the  consistency  of 
bran  mash.  This  is  an  excellent  means  of  killing  grasshoppers  but  owing  to 
the  large  amount  of  horse  manure  i-eciuired  to  poison  large  areas,  it  is  more 
feasible  to  use  this  in  small  tracts  like  garden  patches.  The  mixture  is  simpl.v 
scattered  throughout  the  garden  by  means  of  a  paddle.  The  mixture  as  nor- 
mally used  is  not  poisonous  to  poult ly,  although  it  might  be  harmful  to  young 
chicks. 

Another  device  similar  and  ro  more  etlicient  is  a  mixture  of  bran,  Paris 
Green  and  water — usually  about  two  parts  of  Paris  Green  to  about  twenty-five 
parts  of  bran.  In  some  cases  this  mixture  is  sweetened  by  adding  syrup  or 
molasses.  Care  must  be  taken  not  to  place  this  mixture  where  it  will  touch  the 
plants. 

Since  we  found  the  Arsenite  of  Sodium  so  satisfactory  in  our  spray  test* 
it  was  tried  in  a  mixture  somewhat  similar  to  the  Griddle  described  above  and 
tests  show  the  new  mixture  to  be  in  some  ways  better  than  the  former  and 
certainly  considerably  less  expensive.  The  best  formula  for  this  mixture  so 
far  as  we  have  tested  it  is  as  follows:  Sodium  Arsenite  one  pound,  horse 
manure  one  hundred  and  twenty  to  one  hundred  and  fifty  pounds,  molasses 
(any  cheap  grade)  one  pint.  Dissolve  the  arsenite  in  water  and  then  add  to 
the  manure,  stirring  well.  The  mixture,  which  may  perhaps  be  called  the 
"Minnesota  Mixture,"  may  be  used  exactly  as  the  "Griddle,"  but  owing  to  the 
cheaper  poison  used  and  to  the  fact  that  so  much  poison  is  not  required  we 
have  found  it  more  economical.  Its  attractiveness  as  a  bait  is  fully  as  notice- 
able as  with  "Griddle"  and  in  fact  we  feel  that  the  addition  of  molasses  has 
improved  the  value  as  a  bait.  In  order  to  test  its  effect  on  poultry  we  fed  two 
roosters  upon  the  mixture  for  some  time  with  no  bad  effects.  We  tried  also 
the  effect  of  corn  boiled  in  strong  solutions  of  the  Sodium  Arsenite  and  by 
careful  tests  found  that  nearly  one-half  a  gram  of  the  poison  was  required 


I 


GRASSHOPPERS  AND  OTHER  INJURIOUS  INSECTS  OF   1911   AND   1912.  31 

to  kill  a  full  grown  rooster.  Of  course,  this  amount  could  not  be  obtained  in 
a  day's  feeding  upon  the  grain  and  foodstuff  in  the  poisoned  horse  manure  by 
any  one  chicken. 

Aside  from  its  value  against  grasshoppers  another  valuable  point  was 
noted  in  regard  to  this  new  mixture.     Flies  are  attracted  to  this  and  we  find 
that  they  are  killed  in  great  numbers  by  feeding  upon  the  horse  manure.     In 
the  experiments  with  the  roosters  above  quoted,  we  found  over  a  quart  of  dead 
flies  on  the  floor  of  the  shed  after  the  mixture  had  been  exposed  for  one  day 
and  careful  tests  and  counts  convinced  us  that  the  mixture  actually  attracts 
flies  in  considerably  increased  numbers.    Following  out  the  idea  here  presented 
we  would  suggest  such  measures  as  the  spraying  of  piles  of  horse  manure 
exposed  at  bams,  etc.,  with  a  solution  of  eight  ounces  of  Sodium  Arsenite  in 
about  twenty  gallons  of  water,  to  which  has  been  added  one  half  pint  of 
molasses.     This  solution  seems  well  adapted  for  spraying  almost  any  exposed 
filth  which  may  serve  as  a  harboring  place  for  fiies.     We  hope  to  follow  out 
several   other  experiments   along  this   line   if  opportunity   offers,   since   this 
poison  appears  to  offer  much  promise  and  can  be  purchased  at  very  much 
lower  rates  per  pound  than  Paris   Green  or  most  of  the  better  known   in- 
secticides. 

During  the  summer  (1911)  numerous  farmers  had  reported  to  us  that 
they  did  not  believe  that  the  hopperdozers  killed  all  of  the  grasshoppers;  in 
fact,  many  of  them  believed  that  unless  the  grasshoppers  actually  fell  into  the 
trough  and  were  thus  drowned  in  kerosene  they  might  revive.  As  soon  as 
opportunuity  offered  we  tried  a  long  series  of  tests  to  show  the  actual  effect  of 
the  kerosene  under  different  conditions.  As  a  result  of  these  it  was  deter- 
mined that  the  effect  of  the  kerosene  may  vary  somewhat  when  used  very 
late  in  the  season  and  with  certain  species.  Trials  made  with  hundreds  of 
young  grasshoppers  of  the  harmful  species  showed  that  mere  contact  with 
the  cloth  wing,  wet  with  kerosene,  resulted  in  death  within  a  very  few  minutes 
in  every  case.  The  same  results  held  with  crickets  whether  young  or  adult. 
With  adults  of  a  few  of  the  species  having  notably  lorg  and  ample  wings,  the 
Insults  varied  and  while  in  some  cases  they  were  killed,  some  survived  so  long 
^hat  it  is  possible  that  they  might  eventually  lecover.  Our  explanation  lies  in 
the  fact  that  the  ample  wings,  folded  fan-like,  serve  to  draw  the  kerosene  from 
the  surface  of  the  body  by  capillarity.  The  action  of  the  kerosene  depends 
Upon  its  reaching  one  or  more  of  the  spiracles  and  it  is  evident  that  this  lessen- 
'^g  of  the  amount  of  kerosene  by  the  tube-like  foldings  of  the  wings  must 
Result  in  lessened  effect. 

The  conditions  thus  observed  simply  add  another  ie:»son  why  the  hopper- 
^ozer,  like  sodium  arsenite  or  any  other  control  method,  must  be  applied  in 
^arly  May  and  June  to  produce  most  effective  results.  There  can  be  no  doubt 
C)f  the  effect  of  these  several  methods  when  used  early  but  when  the  man  most 
effected  will  still  delay,  vainly  hoping  for  the  weather  or  Divine  Providence  to 
intervene,  he  should  not  attribute  the  failure  of  his  trials  to  the  methods 
^ut  to  his  own  delj?y. 

Various  grasshoppers  lightly  wet  with  kerosene  on  the  under  side  of  the 
body  were  affected  as  follows: 

Species.  Helpless.  Dead. 

M.  femur- rubrum    5  seconds  1       minute 

M.  atlanis    15       **  214 

M.  bivittatus    20       •*  2 

M.  bivittatus    10       "  1 

M.  femur-rubrum    30       '*  2 

M.  bivittatus    45       "  IOV2 

This  latter  specimen  is  inserted  to  show  the  slower  effects  in  long  winged 
forms.  This  was  very  noticeable  in  such  species  as  Dissosteira  Carolina, 
Arphia  pseudonietana,  etc. 

In  connection  with  our  spraying  experiments  it  may  be  well  to 
include  here  Mr.  Howard's  observation  in  1912,  showing  features  to 
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be  avoided  in  this  process  and  incidentally  recording  results  of  c^i 
tain  experiments  of  his  in  1912 : 

''Although  I  was  not  supposed  to  give  any  attention  to  the  economic  pVxBst 
of  the  subject  of  grasshopper  destruction,  for  my  own  information  and  that  I 
might  be  armed  for  the  future,  I  took  occasion  to  make  a  few  investigations. 
During  the  previous  year  you  had  been  testing  a  modification  of  the  South 
African  locust  spray,  adapting  it  to  Minnesota  conditions,  and  thought  it  to 
be  very  effective.  As  one  of  the  originators  and  perfectors  of  that  spray,  I 
was  anxious  to  see  how  it  acted  under  local  conditions.  I  took  it  upon  myself 
to  find  a  farmer  who  had  grasshoppers  quite  badly  and  watch  his  spraying 
experiments  with  the  sweetened  arsenical  spray.  It  will  be  as  well  in  this  brief 
report  to  summarize  results  and  give  the  gist  of  my  opinion  upon  spraying. 
The  work  carried  out  upon  this  farm  was  not  very  effective.  It  demonstrated 
all  the  mistakes  which  could  be  made  by  a  farmer  in  spraying.  In  the  first 
place,  spraying  was  delayed  until  too  late;  hoppers  were  already  molting  to 
the  adult  stage.  In  the  second  place  the  grain  was  too  high,  already  heading 
out,  and  there  was  plenty  of  tender  pigeon  grass  below,  of  which  the  grass- 
hoppers are  very  fond.  In  the  third  place,  the  spray  machine  used  was  not 
suitable;  the  fans  of  spray  were  not  wide  enough  to  meet  and  it  did  not  throw 
the  spray  downward,  so  that  relatively  only  a  small  portion  of  the  grain  was 
covered  with  spray.  In  the  fourth  place,  the  field  was  sprayed  in  strips, 
checker-board  fashion,  which  leaves  intermediate  squares  with  no  spray.  My 
opinion  is  that  locusts  are  not  attracted  to  the  sprayed  grass  by  the  sense  of 
smell  but  when  they  come  to  a  sprayed  patch  are  induced  to  stay  there  and 
feed  because  of  the  sweetening  in  the  spray.  Therefore,  unless  we  have  a 
species  rapidly  migrating,  as  is  the  case  with  the  S.  African  locusts,  the  whole 
field  must  be  sprayed. 

Spraying  to  be  successful  must  therefore  be  done  early  before  the  hoppers 
have  passed  beyond  the  third  stage,  and  if  possible  while  they  are  in  the  first 
or  second  stage.  As  most  of  our  destructive  grasshoppers  oviposit  along  road- 
ways and  in  abandoned  land,  these  areas  can  be  sprayed  and  no  harm  done 
before  the  grain  is  more  than  six  or  eight  inches  high,  while  the  hoppers  are 
still  small  and  while  it  can  be  well  covered  with  the  spray.  A  suitable  pump 
should  also  be  used»  one  which  will  give  an  even  pressure,  and  with  nozzles 
which  will  thi*ow  fans  of  spray  which  will  meet  and  insure  the  grain  being 
covered  thoroughly.  I  would  not  advise  the  checker-board  system  of  spraying 
for  the  reasons  given  above. 

To  test  nioi*e  thoi-oughly  the  question  of  whether  grasshoppers  and 
locusts  ai'e  attracted  by  any  odor  in  the  spray,  I  made  a  few  cage  experiments 
with  such  odors  as  oil  of  i*osemary.  karo  syrup,  and  fermented  molasses  and 
syrup.  My  tests  of  these  gave  negative  results,  as  none  seemed  more  attract- 
ive than  untivated  grass.  I  am  strongly  of  the  opinion,  after  very  careful  con- 
sideration of  the  subject,  that  locusts  are  not  attracted  by  odors,  but  by  taste, 
i.  e.,  when  they  come  upon  something  which  suits  their  sense  of  taste,  they 
remain  there  and  feed  until  satisfied  or  some  other  stronger  factor  caus« 
them  to  move  away.  In  this  connection,  I  also  tried  a  test  in  the  field  with 
several  sweetening  substances  in  the  spray.  The  following  substances  were 
used:  molasses,  karo  syrup,  fermented  molasses,  beet  sugar  molasses  and 
locust icide.  The  sweetening  substances,  except  of  course  the  locusticide,  were 
ct^mbineii  in  the  usual  formula  for  the  spray  as  recommended  by  this  office. 

The  spray  was  applied  at  Foxhome  on  July  5th,  on  a  weedy  and  gr*^^ 
roadside,  along  a  field  of  grain  where  grasshoppers  were  very  Uiidc.  The 
plots  wore  ir^  ftvt  square  and  on  July  9th  the  plots  were  examined  and  dead 
grasshoppers  wort*  Kx^keti  for  as  far  as  oO  feet  into  Uie  grain  field.  The 
following  numlH*r  of  dead  hoppers  were  found: 

Molasses    40  dead 

Kar\^    syrup    192     - 

Fermented  molasses   102    ** 

Bot^t    supiit   n\o\«is$es 409    " 

Locusticide    \^'^   " 
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The  beet  sugar  molasses  seemed  to  furnish  the  greatest  attraction, 
though  the  odor  is  not  more  attractive  than  that  of  the  other  substances. 
le  grasshoppers  present  were  M.  bivittatus,  M.  atlanis  with  a  few  M.  femur- 
bmm.  They  were  mostly  in  the  fourth  and  fifth  stages  and  a  few  were 
tlting  to  the  adult  age. 

The  objection  may  be  raised  to  this  experiment  that  no  barriers  were 
wed  about  the  plots  and  thus  we  were  unable  to  ascertain  exactly  how  many 
re  killed.  My -endeavor  was  to  have  conditions  as  nearly  natural  as 
ssible;  and  the  dead  grasshoppers  were  traced  for  a  sufficient  distance  into 
!  grain  field.  Of  course,  we  did  not  ascertain  how  many  escaped  destruction, 
t  that  was  not  the  point  for  which  I  was  working  in  this  test. 

I  was  disappointed  in  the  effectiveness  of  the  Locusticide  and  attribute 
to  the  fact  that  there  is  a  difference  in  the  sweetening  substance  used  in 
B  American  made  product.  The  Atlas  Preservative  Co.,  of  London,  are 
w  sending,  free  of  charge,  a  couple  of  drums  of  the  English  made  article, 
nn  the  lot  used  in  South  Africa,  and  which  was  found  so  successful.  This 
n  be  tested  another  season.'' 

Mr.  M.  C.  Tanquary  of  Illinois  had  charge  of  most  of  the  field 
3rk  in  spraying  in  1911.  He  began  his  work  June  5th  at  Fergus 
ills  and  conducted  a  series  of  tests  to  show  the  effect  of  Sodium 
rsenite  both  upon  grasshoppers  and  upon  the  growing  grain, 
lese  tests  were  made  in  part  at  Foxhome  (Wilkin  Co.)  and  later 
Beltrami  (Polk  Go.)  and  again  in  part  at  Redwood  Falls. 

Protection  of  Gardens. 

There  is  no  question  but  that  poultry,  where  it  is  possible  to 
ike  use  of  it,  is  a  most  valuable  adjunct  in  keeping  down  the  grass- 
pper  pest  around  the  house.  Turkeys  in  particular  have  an  in- 
lable  appetite  for  these  insects  and  are  not  only  of  great  value  in 
s  connection,  more  so  than  in  any  other  variety  of  poultry,  but 
o  as  we  all  know,  bring  a  very  handsome  price  in  the  fall.  This 
jument  alone  is  one  to  induce  all  farmers  to  raise  more  poultry, 
rticularly  turkeys. 

Poison  baits  for  grasshoppers  can  be  used  to  advantage  in  a  gar- 
n,  a  poison  bran  mash,  (two  parts  Paris  Green  and  twenty-five 
rts  bran  by  measure)  or  the  "Griddle  Mixture'*  (Paris  Green  one 
rt,  fresh  horse  manure  one  hundred  parts,  enough  water  to  make 
2  mixture  soft)  or  some  modification  of  it  (see  Minnesota  Mix- 
re  page  30).  We  have  found  by  experimentation  that  the 
iddle  Mixture  can  be  safely  used  in  places  where  full  grown  fowls 
ve  access,  though  it  might  be  dangerous  where  there  were  young 
ickens. 

In  using  poison  baits  in  the  garden,  care  must  be  taken  not  to 
ice  any  compound  containing  Paris  Green  or  arsenic  in  any  form 
ise  to  or  in  contact  with  a  plant,  since  if  rain  occurs  and  the 
ison  is  washed  down  to  the  roots,  the  plant  is  likely  to  be  serious- 
injured. 
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In  the  case  of  a  small  garden  plot,  practical  protection  could  be 
obtained  before  the  grasshoppers  acquire  wings,  by  placing  twelve- 
inch  boards  on  edge  about  the  garden,  thus  making  a  complete 
fence  twelve  inches  high  and  tacking  on  the  upper  edge  a  three  or 
four  inch  strip,  so  that  it  will  project  two  inches  or  more  on  the 
field  side.  On  the  outside  of  this  twelve-inch  board,  just  below  the 
stripping,  place  a  band  of  tar,  and  renew  it  in  order  to  keep  it 
sticky. 

Mr.  Blatchley  in  his  report  on  the  Orthoptera  of  Indiana,  speak- 
ing of  turkeys  as  a  remedy  for  grasshoppers,  states  as    follows: 
"Under  the  leadership  of  an  experienced  gobbler,  almost  their  en- 
tire time  during  the  summer  and  fall  months  is  spent  in  wandering 
over  the  fields  and  pastures  in  search  of  the  fat  and  juicy  nymphs 
of  locusts,  grasshoppers  and  crickets.    Indeed,  most  of  the  luscious 
white  and  brown  meat  of  our  Thanksgiving  and  Christmas  dinner 
was  once,  grass,  then  grasshopper  and  finally  turkey.     No  better 
and  more  practical  remedy  can  be  devised,  for  the  damage  which 
the  insects  do  it,  especially  in  these  days  of  **turkey  trusts"  often 
more  than  compensated  by  the  value  of  the  pounds  of  flesh  which 
this  domesticated  fowl  stores  up  fiom  its  favorite  food  of  locusts." 


ENEMIES  OF  GRASSHOPPERS. 


In  spite  of  the  fact  that  these  insects  appear  to  be  the  natural 
prey  of  many  animals  both  large  and  small,  the  inroads  made  upon 

their  ranks  are  so  insignifi- 
icant  compared  with  the 
countless  thousands  left  to 
attack  our  crops  that  we 
cannot  rely  upon  these  ene- 
mies as  particularly  helpful 
allies.  Yet  that  they  make 
some  impression  is  evident 
and  the  species  aiding  man 
in  this  particular,  even  in  a 
very  slight  degree  should 
be  mentioned  here.  Prob- 
ably the  help  rendered  is 
We  list  the  forms  observed  in 


Fig.  II'.     A  Robber  Fly.  /'yo, 
OriK-inal 


Kirfi  It 


more  extensive  than  w^ould  appear, 
this  state  preying  upon  grasshoppers. 
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Predaceous. 

Invertebrates.  Insect:  Various  robber  flies,  (Asilidae)  not- 
ably Promachiis  vertehratiis,  Erax  aestuans,  Stichopogon  trifas- 
data,  Proctocanthus  milhertii  and  others.  \ 

Predaceous  beetles  as  follows :  Pasimachus  eloiiga- 
tu8,  Ptersostichus  lucublandus,  P.  sayi,  Calosoma  call- 
dim,  C.  frigidum,  feeding  upon  adults  and  eggs ;  Cava- 
bu8  sylvestris  and  C  sylvanus,  Cicindella  vulgaris,  C. 
purpureaus,  C.  auduboni  and  Amara  sp. 

The  Meloid,  Macrobasis  unicolor. 

Amongst  the  beetles  it  is  quite  possible  that  ElaU 
erids  and  Staphylinids  feed  upon  the  eggs. 

Hymenoptera:    Sphex  ichneumonius,  S.   pennsyU 
vanicus,  Chlorioii  cyaneum,  Pompilius  americanus,  P  Fig- '20.  caiogo- 
^mx,  Ammophila  intercepta,  Bcmbex  fasciata.  Lam-  Kirby. 
pronota  sp.,  and   various  ants,   the   latter  attacking  only  small 
njinphs. 


Fig.  21.    Tiger  Beetle,  all  stages.    After  Brehm. 

Orthoptera:  The  striped  Ground  Cricket,  Nemobius  fdsciatus, 
^^eds  upon  eggs. 

Arachnida:  Trombidium  sp.  Undoubtedly  many  small  grass- 
'^oppers  fall  a  prey  to  spiders  also. 


EXPLANATION  OF  PLATE   II. 
1.    Arithin    {tenebrona^  jinfiufunietano:     2.    The  Carolina   Locust.  Di$*nxteii  a    Carolina; 
3.   DistoHleira  Carolina,  young  stage;    4.    I)i$*ostteira  Carolina,  showing  color  variation  :    5.    The 
Two-8tri|)e<l  Locust.  Mclanoitlu*  hiiUlatun;    6  and  7.    Melanoplui  birittalug,  immature  forms; 
8.    The  Red-legged  Locust.  Mclanojthtg  femur-rnhrinn. 
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Vertebrates.  Mammals:  The  thirteen-lined  Gopher  {Sperms 
ophilus  tridecemlineatus)  and  probably  other  gophers.  Skunks  also 
known  to  have  a  fondness  for  grasshoppers. 


Pisrs.  22  and  22^ ...    Black  and  grey  form  of  Blister  Beetle. 
M.  unirolor.    Oriidnal. 


Fur.  22a.  Blister  Beetle 
larva,  sceond  staire.  in 
efTs:  pocket  of  ^f.  bivii- 
tatus.    C.  W.  Howard. 


Birds:  A  large  variety  of  birds  feed  upon  grasshoppers. 
Amongst  these  observed  to  thus  feed  here  and  reported  by  Mr. 
Somes  are  the  Black  Tern,  Brown  Thrush,  Wren,  Yellow  Warbler, 


Fig.  23.    Thirteen-lined  Gopher,  S.  tridecemlinrafufi,  which  catches  and  devours 
ffrasHhopi)ers  in  the  fall. 
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■thern  Shrike,  Rose-breasted  Grosbeak,  White-crowned  Sparrow, 

rris  Sparrow,     Bobolink,     Cow-bird,     Red-winged     Blackbird, 

.^adow  Lark,  Crow  Blackbird,  Crow,  Kingbird,  many     of    the 

laller  birds  of  prey,  also  Prairie  Chicken,  Quail,  Cuckoo,  Turtle 

ove  and  English  Sparrow. 

Reptiles:      Reported    by    Somes.      Garter    Snake,    Northern 
swift.  Northern  Sand  Lizard,  Bell's  Painted  Tortoise. 
Amphibians  :    Toads  and  Frogs. 

Fish  :    Nearly  all  of  our  fish  will  take  grasshoppers  falling  into 
the  water  or  thrown  in. 


Fiff.  24.    Tho  Ndii-biiinp  Stahlr  Fl>.  Mufrimi 
H/ntiiiht/iA.    Original. 


Parasitic. 

Invertebrates.  Insects:  Muachia  fitabfilatis  (reported  as 
distinctly  parasitic  in  our 
work) ,  Helicobia  h  c  I  i  c  e  s 
(possibly  a  savenger  only), 
various  species  of  Tachinids 
(Tachina  and  possibly  other 
genera  were  found  in  August 
in  the  thoracic  cavity  of  Dis- 
^oateira  Carolina,  M.  bivitta- 
tnit,  M.  atlanis,  Melanopliai 
fhwso7ii,  Spharageynon  col- 
Ian:,  Orphulella  .sprcioaa  and 
others. 

A  Bombylid:  SiMclccJihs 
onas.  Pupated  but  died  before  emergence  of  adult  as  reported  by 
Howard.  Several  species  of  Phorids,  parasitic,  according  to 
HoAvard,  either  in  the  grass- 
hoppers themselves  or  upon 
the  pupse  of  fly  larvae  found 
within  the  hoppers.  From 
eggs  obtained  at  Foxhome,  a 
small  hymenopterous  parasite 
emerged  late  in  the  fall  of 
1912. 

Worms :  Nematodes, 
*' Hair-snakes"  were  found  in 
the  body  cavities  of  M.  brvit- 
tat  118  and  M.  differentialh. 


Fitr.  2Xi. 


A  Boiu»ivH<l  Fly.  Sjjxtnrhax  nna*. 
After  Hi  loy. 
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Fig.  26.      A  noma, 
tode  parasite. 
(Gordius?)  found 
in  body  cavity  of 
^asshoppers. 


Plant  Parasites.  According  to  Howard's  ob-  « 
servations  a  bacterial  disease  was  the  most  destruc-  t 
tive  enemy  of  grasshoppers  this  season,  attacking  Ie 
practically  every  species,  especially  Af.  bivittatus,  M.  { 
atlanis  and  M.  femur-inibnan,  and  the  Oedipods,  ■ 
such  as  Dissosteira  and  Spharagemon.  Quoting 
from  Howard's  report : 

"Even  nymphs  in  as  early  as  the  fourth 
staple  were  attacked,  especially  of  the  Mel- 
anoplods.  The  rainy  season  seemed  to  en- 
couragre  the  spread  of  this  bacterial  dis- 
ease the  past  season  and  many  valuable  ob- 
sei-vations  were  made.  It  is  to  be  hoped 
that  another  season  the  causative  organism 
may  be  found  where  we  can  have  suitable 
laboratory  facilities  and  equipments  for  the  work." 

The  fungus  Empusa  grylli  was  as  usual  quite 
common.  The  rains  of  the  summer  encouraged  its 
growth  and  spread,  but  had  we  experienced  warm- 
er weather,  coupled  with  dampness,  it  would  have 
been  more  destructive. 

Some  of  the  above 
enemies  deserve  more 
than  a  passing  notice. 
Macrobasis  unicolor, 
for  instance,  adults  of 
which  do  much  dam- 
age when  they  are 
known  as  "blister 
beetles,"  is  interesting  in  that,  in  the  larval  stage  it  preys  upon 
grasshoppers.  It  was  quite  destructive  in  Minnesota  in  1911,  its 
being  present  in  large  numbers  being  undoubtedly  due  to  the  pres- 
ence of  an  abnormal  number  of  grasshoppers.  Quoting  from  Mr. 
Howard's  field  notes: 

"Two  varieties  of  this  species  are  common  in  the  western  part  of  the  state, 
one  black,  the  more  common,  and  one  gray.  The  eggs  are  laid  in  the  ground. 
The  young  larvae  upon  hatchirg  find  a  grasshopper  egg  pod  and  feast  on  its 
contents,  leaving  only  remains  of  shells  when  they  have  transformed  to  adult 
beetles.  There  are  two  generations  in  a  season.  Early  in  June  larvae  in  the 
last  stage  and  pupae  were  found  in  egg  capsules  in  the  field.  By  the  middle  of 
June  adults  were  out  in  full  force  and  were  injuring  fiax,  potatoes,  peas  and 
radishes.  Many  were  found  on  wild  vetch  and  milkweed.  Eggs  were  laid 
late  in  June  and  early  in  July.  The  second  generation  of  beetles  appeared  by 
the  middle  of  August  and  lasted  until  early  in  September,  their  eggs  hatching 
by  the  middle  or  end  of  September.  The  gray  form  did  not  appear  to  any 
extent  in  the  second  generation.     See  Figs.  22  and  22 V^. 

The  life  history  of  these  beetles  is  being  worked  out  carefully  and  will 
be  reported  on  after  another  season.    T\\ey  assVsY.  som^  \tv  reducing  the  numbers 


Fig.  2S.    Carolina  Locust,  killed  by  fun- 
dus. J'.'niiiusn  {/rulli,    C.  W.  Howard. 


Pis:.  27.  A  crrasshop- 
lK?r  nymph  killed 
b.v  bacterial  dis- 
ease, C.W. Howard 
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of  s^^sshopP^^y  but  not  materially.  The  method  of  egg  laying  makes  it 
fifficult  for  the  tiny  larva  to  find  an  egg  pod  and  when  it  does»  each  larva 
destroys  only  one  pod  and  not  always  the  whole  of  that.  Their  destruction  to 
crops  offsets  the  good  they  do  in  destroying  grasshopper  eggs.  Only  one  case 
^  injury  (by  the  beetle)  to  a  crop,  flax,  was  reported  this  year,  (1912),  but 
the  injury  was  so  early  that  the  flax  was  able  to  recover  and  mature  a  good 
crop  of  seed." 

Trombidium  sp.  This  red  mite  is  another  interesting  enemy  of 
the  grasshopper,  but  we  have  always  believed  that  too  much  impor- 
tance was  placed  upon  its  services  by  our  farmers,  for  we  have 
personally  observed  many  female  grasshoppers  ovipositing  in  late 
summer,  although  loaded  with  these  parasites.  It  is  in  spring,  then, 
when  in  the  bright  scarlet  mature  form,  that  it  does  its  best  work, 
consuming  many  giasshopper  eggs  and  thus  reducing  the  numbers 
of  the  pest.  We  quote  from  both  Mr.  Somes'  and  Mr.  Howard's  ob- 
servations in  1911  and  1912. 

"Our  studies  of  the  parasites  of  grasshoppers  naturally  began  with 
Trombidium,  the  *red  mite'  or  as  it  is  more  commonly  called  'the  red  bug.' 
There  can  be  no  doubt  that  this  mite  has  a  very  decided  economic  value  in  its 
work  against  the  grasshopper,  but  contrary  to  general  opinion  this  really 
effective  part  of  its  work  is  accomplished  early  in  the  spring  rather  than  in 
midsummer  when  it  is  so  commonly  observed.  In  my  preliminary  examination 
of  the  field  early  in  May  I  found  this  mite  present  wherever  I  found  grass- 
hopper eggs  in  abundance  and  very  frequently  observed  it  actually  feeding  on 
the  eggs.  It  is  evident  that  every  egg  thus  attacked  means  one  less  grass- 
hopper to  hatch.  As  regards  the  actual  beneficial  effect  of  the  mites  later  in 
the  season  we  are  inclined  to  think  that  these  are  over-estimated.  It  has  been 
frequently  observed  that  grasshoppers  bearing  from  several  to  twenty  or  more 
of  tnese  parasites  still  feed  and  appear  normal  in  all  their  functions.  In  some 
cases  where  there  has  been  very  evident  damage  to  the  wings  and  even  to  the 
dorsum  of  the  basal  abdominal  segments  the  hoppers  appeared  undisturbed  in 
vigor  or  in  appetite.  When  the  hopper  moults  it  frees  itself  from  the  mites 
but  more  or  less  of  these  soon  become  again  attached  to  it.  From  our  observa- 
tions it  appears  that  the  really  beneficial  stage  of  Trombidium  is  the  adult  in 
early  spring  rather  than  the  more  numerous  and  conspicuous  young  in  summer. 

In  our  early  examinations  of  the  eggs  we  found  small  coleopterous  larvae 
associated  with  the  Trombidium  in  the  vicinity  of  masses  of  eggs.  Through 
error  these  were  not  reared  but  they  were  doubtless  Meloids  and  in  all  prob- 
ability belonged  to  the  genus  Epicanta,'*    Somes  1911. 


"Trombidium  was  very  abundant  everywhere  I  collected.  Early  in  the 
summer  engorged  females  were  found  in  egfr  pods  of  grasshoppers  in  the  soil. 
They  apparently  feed  on  the  eggs  of  any  grasshopper  without  distinction.  By 
May  27tn  eggs  of  Trombidium  were  found  in  the  soil  and  a  life  history  study 
was  begun.  This  will  not  be  complete  until  next  summer,  so  the  details,  all 
of  which  should  be  verified  by  another  season's  observations,  are  not  given 
here.  The  Trombidium,  while  it  does  some  good  in  checking  the  grasshopper 
plague,  is  not  what  has  been  claimed  for  it  in  the  past.  They  do  destroy  some 
eggs,  but  at  the  most  two  or  three  eggs  only  are  ret|uired  for  the  engorgement 
of  an  adult,  and  a  lesser  number  for  the  immature  forms,  so  that  only  a  small 
percentage  of  eggs  is  destroyed.  The  larval  forms  apparently  do  very  little 
harm  to  the  nymphs  and  adult  grasshoppers.  I  have  seen  nymphs  with  thirty 
to  forty  engorging  larvae  of  Trimbidium  going  on  successfully  with  their 
transformations."     Howard  1012. 
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In  1911,  Mr.  Stoner,  a  field  assistant,  selected  several  specimens 
of  Melanoplus  bivittatus  bearing  abnormally  numerous  mites  (26     [ 
to  nearly  50  individually)  and  kept  these  under  observation  for  a    | 
period  of  two  weeks.     He  reported  that  the     hoppers    appeared    j 
normal  in  function  and  could  observe  no  apparent  injury  due  to  the 
mites.     During  the  second  week,  however,  he  reported  that  the 
mites  on  one  of  the  hoppers  were  "drying  up"  or  shrivelling. 

The  Tern,  so  common  about  the  prairie  sloughs,  aids  the  farmer 
materially  as  these  dry  up  toward  the  end  of  summer,  by  catching 
countless  grasshoppers.  Mr.  Somes  was  so  impressed  by  this  fact 
in  1911  that  he  writes  as  follows: 

"The  Black  Tern  is  credited  with  destroying  enormous  numbers  of  hop- 
pers; in  fact,  I  have  been  told  by  two  different  farmers  in  widely  separated 
parts  of  the  state  that  this  bird  had  virtually  saved  their  crops  by  reducing 
the  grasshoppers  to  normal  numbers.  In  both  cases  the  conditions  were  simi- 
lar— the  farms  were  located  in  a  marshy  area  and  as  the  marshes  dried  in 
summer  the  Terns  turned  to  feeding:  on  the  grasshoppers  and  being  present 
in  large  numbers  they  usually  were  very  effective." 

We  also  add  here  Mr.  Somes'  deduction  from  Mr.  Zetek's  notes 
on  Muscina  stabHla)is  and  Hclicobia  helices, 

**At  Fergus  Falls  two  flies  were  reared  from  Melanopli.  Of  these 
MuHcvm  stabuUniH,  Fallen,  is  possibly  a  scavenger  in  habits  rather  than  a  true 
parasite.  It  has  been  known  from  a  wide  variety  of  hosts,  ranging  from  the 
larvae  of  Aletia  xyliua  (The  Cotton-worm)  and  bees  to  fungi  and  even  rotting 
squash.  In  our  studies  however  it  was  parasitic.  The  following  taken  from 
Mr.  Zetek's  notes  gives  the  general  data  as  to  this  species.  'July  17th.  At  the 
farm  of  Mr.  Lomar,  two  miles  west  of  Fergus  Falls,  I  collected  a  number  of 
Melanoplus  bivittatus  which  contained  dipterous  larvae  in  the  thoracic  region. 
They  seem  to  be  in  the  digestive  tract.  Placed  in  a  tumbler  cage.  Several 
larvae  killed  in  hot  water  and  preserved  in  alcohol.  (Ac.  No.  605.)  Aug.  8, 
10  A.  M.  Have  examined  the  cage  daily  since  the  17th  ult.  Adult  flies  ob- 
served this  A.  M.  These  have  emerged  since  August  7th,  8  P.  M.  Pinned 
seven  adults  (Ac.  No.  609)  and  placed  in  dry  vial  puparia  of  these  as  Ac.  No. 
610.'  To  go  into  more  detail  will  say  that  the  larvae  mentioned  in  this  obser- 
vation was  found  on  numerous  occasions  in  Melanopiils  bivittatus  in  numbers 
varying  from  one  to  eight  in  the  thoracic  region  as  stated.  The  living  larvs 
were  clustered  close  about  the  digestive  canal  in  every  case  observed.  Al- 
though this  species  belongs  to  the  Muscidae,  as  now  limited,  we  think  that  it 
must  be  parasitic  although  possibly  also  a  scavenger  in  habits. 

Hehcobia  helices   Toivus.     This   Sarcophagid   has  previously  been  reared 
from    Lachnostenia,    Pieris    rapae,    Leucania,    Melanoplus    differevtialis  and 
other  hosts.     In  the  case  of  this  fly  our  studies  would  tend  to  lead  to  the 
opinion  that  this  is  indeed  a  scavenger  rather  than  a  true  parasite.     (Zetek.) 
Melanoplus  bivittatus,  adult,  collected  June  30,  by  Mr.   Stoner  at  Ada  in  a 
wire  cage  in  a  field  of  barley.     It  was  placed  in  a  cage  for  experiments  with 
mites.     July  11  it  was  found  dead  and  infested  with  larvae.     July  12,  trans- 
ferred by  Mr.  Stoner  from  Ada  to  Fergus  Falls.     I   placed  it  in  a  tumbler 
cage.     There  are  seemingly  two  kinds  of  larvae, — two  specimens  are  large  and 
are  probably   Syrphids.     One  of  these   shows   indications  of  pupation.    The 
other  four  larvae   are   longer    (about   4   mm.)    and  flattened  dorso-ventrally. 
The  jaws  are  well  pronounced.     None  presei'ved  as  there  are  too  few  larva. 
Aug.  8,  10  A.  M.,  Cage  has  been  examined  daily  and  this  A.  M.  found  4  flies 
in  it    Pinned  as  No.  612.    Exopuparia  placed  in  a  dry  vial  as  No.  614.-* 


SOME   M/N^^^~ GRASSHOPPERS  mD  CmCKtl% 
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While  it  is  true  that  sometimes  a  decided  check  is  placed  upon 
the  increase  of  an  injurious  insect  by  some  of  its  natural  enemies, 
these  agencies  must  not  be  relied  upon  by  the  farmer.    These  checks 
almost  invariably  act  too  slowly  to  be  of  any  great  value,  and  the 
farmer  who  waits  for  them  to  act,  before  acting  himself,  may  loose 
his  crop  in  consequence.     Mr.  Somes  in  his  report  to  this  office 
voices  our  sentiments  exactly.    He  says :  "It  is  vastly  wiser  to  ac- 
cept all  of  these  natural  agencies  for  the  good  they  will  do  and  to 
augment  the  destruction  by  such  methods  as  man  may  devise.    The 
hesitation  and  delay  on  the  part  of  the  farmer  is  in  considerable 
degree  responsible  for  the  continued  increase  of  the  pest.     I  am 
convinced  that  if  but  a  small  percentage  of  the  farmers  in  the  infest- 
ed territory  had,  last  spring,  (1911),  used  such  methods  of  control 
as  were  known,  and  had  acted  at  the  proper  time  the  damage  from 
grasshoppers  could  have  been  very  materially  reduced." 


Fiff.29. 


Grasshoppers  killed  by  fungous  disease  are  frequently 
seen  clinerins  to  tops  of  grasses. 


EXPLANATION  OF  PLATE  III. 
L  Sparaoemon  aequale;  2.  The  Slender  Meadow  Grasshopper,  Xiphidium  faseiatum: 
t,  The  Small  Striped  Ground-cricket,  Nemobius  fanciatu*;  4.  A  "Cricket-Like  Grasshopper," 
Cevtophiliu  $p;  5.  Xiphidiumnifjropleuritm;  6.  The  Clouded  hocuat,  Encoptolojth  us  soj'didus  , 
fonale;  7.  The  Lesser  Migratory  Locust,  Melanoplui  atlanis,  and  sec.  view  of  last  segment  of 
male:  8.  Melan(*plu»  collinus,  and  dorsal  view  of  male  genital  plates  of  M.  luridus  on  left  and 
JT.  eollinut  on  ri^ht. 
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MISCELLANEOUS  NOTES. 

Effects  of  humidity  and  degrees  of  atmosphere  and  soil  upon 
eggs  and  hoppers  were  tested  (Howard  1912)  to  some  extent  in  con- 
nection with  the  carrying  out  of  some  preliminary  experiments  to 
test  the  efficiacy  of  plowing  as  a  means  of  destroying  grasshopper 
eggs  in  the  soil.    These  experiments  will  be  continued  this  winter. 

As  a  result  of  our  experiments  in  1911,  we  had  printed  in  the 
fall  of  that  year,  a  ''grasshopper  poster"  of  some  size,  stating  the 
situation  and  giving  the  remedial  measures  we  had  found  good,  in- 
cluding detailed  directions  for  spraying.  About  6,000  of  these  were 
distributed  amongst  those  who  had  complained  of  grasshoppers, 
and  through  our  field  workers  and  institute  men,  to  all  farmers  in 
infested  districts  who  were  interested  in  the  problem.  They  were 
also  given  out  to  farmers  at  the  State  P^air  of  1911. 

One  feature  of  our  work  was  the  formation  of  ''grasshopper 
clubs"  amongst  the  farmers  and  interesting  commercial  clubs  by 
circular  letters  to  take  action,  upon  the  ground  that  the  interests 
of  the  farmer  and  the  business  interests  of  any  town  are  closely 
allied.  One  commercial  club  promised  to  co-operate  with  us  some- 
what along  the  following  lines : 

Plan  for  Co-Operative  Work  by  Commercial  Clubs  Against 
Grasshoppers. 

The  Commercial  Club  will  buy  two  or  more  sprayers  and  a 
supply  of  several  hundred  pounds  of  arsenite  of  sodium.  Believing 
that  roadsides  are  one  of  the  great  sources  of  young  grasshoppers, 
especially  in  the  southern  parts  of  the  state,  the  club  plans  to  spray 
all  of  the  roadsides  in  four  townships  centering  at  the  city. 

The  Club  will  hire  a  man  to  supervise  and  direct  this  work  and 
two  or  more  men  and  teams  to  handle  the  sprayers. 

The  man  in  charge  will  act  also  as  a  solicitor  among  the  farmers 
and  it  is  planned  to  ask  each  farmer  to  contribute  $5.00  per  quarter 
section. 

The  work  will  be  begun  early  and  carried  out  as  rapidly  as 
possible. 

When  the  roadsides  have  been  covered,  it  is  planned  to  spray 
such  of  the  enclosed  fields  as  appear  seriously  infested  if  desired. 
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TYiis  plan  appears  to  offer  a  means  of  securing  the  greatest 
possible  amount  of  work  with  the  minimum  of  expense  and  labor 
and  permits  of  the  work  being  carried  on  at  the  time  when  it  may  be 
most  effective. 

Our    field  workers  this  year  both  agree  in  saying  that  the 
seasonal  conditions  in  the  early  part  of  the  summer  of  1912  are  what 
saved  us  from  loss  this  year,  but  that  grasshoppers  are  still  present 
and  numerous  and  that  as  soon  as  one  or  two  seasons  favorable  to 
them  are  experienced,  we  will  agai7i  witness  their  destructive  tvork. 
In  conclusion :    After  our  special  work  of  two  years  and  more 
upon  the  grasshopper  problem  in  Minnesota,  we  feel  justified  in 
saying  that  the  control  of  injury  caused  by  these  insects  is  in  the 
farmers'  hands;  they  can,  if  they  will,  by  following  directions  in- 
telligently, and  by  co-operation,  reduce  this  evil  at  least  75     per 
cent.     Using  the  words  of  one  of  our  field  men,  "every  intelligent 
farmer  should  become  a  leader  in  this  work".    It  is  to  be  hoped  that 
more  grasshopper  clubs  will  be  formed,  for  organized  effort  in  this 
direction  is  bound  to  meet  with  success. 
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BLISTER  BEETLES. 


One  or  more  species  of  these  soft-bodied  Beetles,  family  Meloi- 
dac,  were  extremely  abundant  and  destructive  in  1911.  This  was  to 
be  expected  on  account  of  the  great  abundance  of  grasshoppers  in 
1909,  1910  and  1911,  since  the  eggs  of  grasshoppers  form  the  food 
of  one  or  more  species  of  these  insects 
when  in  the  larval  stage.  The  relation 
of  these  beetles  to  grasshoppers  is  dis- 
cussed in  this  report  in  the  article  on 
"Grasshoppers." 

Unfortunately,  the  good  done  by 
them  in  the  larval  or  young  stage 
is  more  than  offset  by  the  injury 
done  to  various  crops  in  the  mature 
beetle  stage.  Specimens  of  these  in- 
sects sent  to  this  office  in  1911  and  col- 
lected in  both  1911  and  1912  prove  to  be 
the  black  and  gray  form  of  Macrobasis 
mii color.  These  beetles  appeared  in 
enormous  numbers  in  different  parts  of 
the  state  almost  simultaneously;  i.  e., 
about  June  1st,  and  after  that  date 
letters  of  complaint  gradually  de- 
creased until  July  5th,  or  thereabout, 
after  which  there  were,  nevertheless,  a  few  inquiries  or 
requests  for  assistance  with  this  insect  until  nearly  the  last  of 
August.  Alfalfa,  clover,  potatoes,  various  flowering  plants,  locust 
trees,  etc.,  were  sought  by  these  insects,  and  we  found  them  very 
difficult  to  poison  in  that  they  quickly  left  a  crop  so  treated  and 
went  to  another  before  the  poison  had  had  an  opportunity  to  make 
any  great  impression  on  their  numbers.  We  therefore  advised 
sweetening  an  arsenate  of  lead  spray,  (three  pounds  of  arsenate  of 
lead  in  fifty  gallons  of  water)  where  feasible  to  use  spray.  Where  a 
spray  could  not  be  applied  and  the  plants  affected  not  too  numerous, 
we  suggested  knocking  them  off  the  plants  in  the  cool  of  the  mom- 
j'ngr  into  a  pan  containing  a  little  kerosene.  Immediate  action  must 
be  taken  upon  their  very  firal  appeaxaivee,  otherwise  they  will 


Fig.  30.     A  Blister  Beetle. 
See  also  Fig.  22. 
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quickly  defoliate  plants  attacked.  When  occuring  on  trees  they 
may  be  jarred  off  onto  a  sheet  and  killed  with  kerosene.  Potatoes 
well  sprayed  in  summer  with  the  standard  bordeaux  and  paris  green 
solutions  for  fungus  diseases  and  leaf  eating  insects  will  defy 
attacks  of  blister  beetles.  In  1912  these  insects  were  not  so  trouble- 
some as  in  the  preceding  year. 


THE  WHEAT  STEM  MAGGOT. 

From  about  July  6th  to  August  6th  in  1912,  an  enormous  num- 
ber of  letters  were  received  expressing  fear  that  the  wheat  crop 
was  seriously  injured  by  some  insect,  farmers  basing  their  belief 
on  the  large  number  of  "bald  heads"  noted  in  the  grain  fields. 
While  in  some  few  instances,  individual  fields  showed  serious  loss, 
on  the  whole,  the  state  probably  lost  on  its  grain  crop  only  a  very 
small  fraction  of  one  percent  on  account  of  '*bald  heads."  Field 
workers  reported  these  white  heads  to  be  most  in  evidence  in  the 
counties  of  Ottertail,  Redwood,  Swift,  Yellow  Medicine,  Chippewa, 
Kandiyohi,  Bigstone,  Stevens,  Traverse  and  Wilkins  and  com- 
plaints were  received  from  Caledonia,  Stephen,  Kennedy,  Deer 
River,  Milaca,  Northfield,  Fargo,  Windom,  Perham,  Osseo,  Fari- 
bault, Litchfield,  New  Ulm  and  a  score  of  other  localities.  This 
work  was  ascribed  to  the  so-called  "joint  worm"  by  many,  while  a 
few  called  it  the  work  of  the  Hessian  Fly.  As  a  matter  of  fact 
while  the  latter  named  insect  caused  a  little  loss  possibly  this  year, 
and  a  few  specimens  of  the  pupal  stage  of  a  joint  worm  were  re- 
ceived, these  bald  heads  were  due  to  the  presence,  in  rather  un- 
usually large  numbers,  of  the  Wheat  Stem  Maggot,  Meromyza 
americana,  and  each  year  witnesses  more  or  less  of  its  work,  though 
as  a  rule  it  is  not  so  much  in  evidence  as  it  was  in  1912.  One  need 
not  confuse  the  work  of  these  three  insects.  In  the  first  place  the 
Hessian  Fly  is  never  found  inside  the  steam,  the  maggot  being  con- 
cealed beneath  the  sheathing  leaf  next  the  stem,  and  it  is  in  this 
position  that  the  puparium  or  "flax  seed"  is  found.  The  joint 
worm  larva  on  the  other  hand  is  found,  in  a  gall-like  growth,  within 
the  stem.  The  slender  greenish  wheat  stem  maggot  is  found  also 
inside  in  stem,  above  the  upper  joint.  The  Hessian  Fly  maggot  on 
the  other  hand  works  just  above  one  of  the  lower  joints,  for  the 
most  part,  and  almost  invariably  causes  the  head  to  fall  over  and 
rest  upon  the  ground. 
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Fisr.  31.     Wheat  infest eil  with  Wheat  Stem  Masrprot.      Puparium  uIko  Hhown  inside  stem.     M»^ 
and  piipurium  on  rifrht  enlar^Ml.  and  ima<ro  above  on  left  enlarireil.    Below  on  left, 
a  parasite  of  the  Wheat  Stem  Ma^rtrot.  much  enlartred.    Luflnrer. 
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The  F'ly  which  produces  the  Wheat  Stem  Maggot  is  much 
smaller  than  the  housefly,  yellowish  or  greenish  yellow  in  color.  It 
lays  its  eggs  on  the  plants  in  the  spring  and  after  hatching  the 
maggots  enter  the  stem.  Feeding  as  they  do  above  the  upper  joint, 
sap  cannot  enter  the  heads  and  the  latter  die  before 
the  grain  matures.  Late  in  July  or  early  in  August 
these  maggots  change,  within  the  straw,  to  pupariae, 
from  which  in  time  come  the  flies  which  mate  and 
lay  eggs  on  wheat.  It  is  also  said  to  attack  several 
grasses.  In  the  volunteer  grains  and  wild  plants  the 
maggots  spend  the  winter,  turning  into  puparia  in 
the  spring,  the  flies  emerging  a  little  later. 

Nothing  can  be  done,  of  course,     when     "bald 
heads"  are  seen  in  the  grain,  it  is  then  too  late  for 
Re-  32.  Gaii-iike dis-  Rction.    In  stacked  grain  the  insects  which  are  away 

tortions  of  Wheat  °  -       , 

Stem  caused  by  from  the  surface,  toward  or  at  the  center  of   the 

presence    of    joint  .   ,         xt 

"^orm.  stack,  never  escape,  and  these  perish.    Hence,  as  re- 

gards this  insect,  threshing  from  the  stack  is  better  practice  than 
threshing  from  the  shock.  Early  threshing,  say  the  last  of  July  or 
in  the  first  week  in  August,  doubtless  kills  many  of  the  flies.  After 
harvesting,  all  volunteer  plants  and  will  stuff  growing  over  the 
field  and  particurally  along  fence  rows,  should  be  plowed  under. 
Rotate,  after  wheat,  barley  and  rye,  with  some  crop  other  than 
these  grains.  Corn  might  well  follow  wheat.  Field  men  report 
that  the  injury  from  these  insects  last  summer  was  largely  confined 
to  "Velvet  Chaflf"  while  "Blue  Stem"  was  almost  free  from  injury. 
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CUTWORMS. 


>v^rr»?»Of.^fx<»t: 


Fiir.  33.    Cutworm,  injurious  in  1911.    Enlarged  about  twice. 

With  the  exception  of  a  few  localities  no  report  of  serious  Cut- 
worm injury  reached  this  office  in  1912,  but  from  about  May  8th  to 
June  1st  in  1911,  more  complaints  regarding  cut  worms  arrived  in 
the  mail  than  ever  before  and  letters  of  inquiry  came  in  from  time 
to  time  up  to  the  middle  of  June,  the  culmination  of  injury  appear- 
ing the  last  of  May,  at  which  time  letters  complaining  of  this  pest 
represented  nine-tenths  of  the  entomologist's  mail.  Reports  of  cut- 
worm damage  came  from  almost  every  part  of  the  state;  we  note 
in  our  files  communications  from  Sauk  Center,  Minneapolis,  Star- 
buck,  Windom,  Fosston,  Northfield,  Duluth,  Glenwood,  Zumbrota, 
Mankato,  Austin,  Rush  City,  Madelia,  Hutchinson  and  Warroad, 
and  a  host  of  other  places,  showing  wide  distribution.  It  will  be 
remembered  that  cutworms  were  bad  in  1909,  much  worse  in  1910 
and  the  climax  appears  to  have  been  reached  in  1911.  We  believe 
this  to  be  due  to  the  unusual  dryness  of  those  years,  retarding  the 
growth  of  weeds,  thus  forcing  the  worms  to  prey  more  assiduously 
upon  cultivated  crops,  and  being  particularly  unfavorable  to  the 
growth  and  spread  of  fungous  diseases  which  in  ordinary  seasons 
undoubtedly  kill  large  numbers  of  caterpillars. 

We  have  recommended  various  methods  of  combating  them. 
Poisoned  bait,  made  of  bran  mash,  sweetened  with  cheap  sugar,  or 
syrup,  or  molasses,  and  made  decidedly  green  with  a  liberal  applica- 
tion of  Paris  green,  is  a  very  good  remedy  in  a  garden.  A  table- 
spoonfuU  of  this  should  be  put  at  frequent  intervals  among  the 
plants  subject  to  attack,  not,  however,  nearer  than  eight  inches 
to  the  plant,  for  in  case  of  rain,  the  Paris  green  might  be  washed 
against  the  roots,  and  would  injure  or  kill  the  plant.  Thorough 
cultivation  is  an  aid ;  pieces  of  shingle  or  board  placed  at  intervals 
over  the  garden  serve  as  traps  under  which  the  cut  worms  hide 
toward  morning,  and  can  be  found  and  killed.  Frequently,  the  dep- 
redator will  be  found  within  an  inch  or  so  of  the  plant  cut,  buried 
an  inch  under  the  soil.     Young  plants,  like  cabbage,  cauliflower. 
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when  first  set  out  in  a  small  garden,  should  be  protected  byl 
iper,  or  tin  collars,  or  a  barrier  of  f*onie  sort,  which  should  extend 
ato  the  ground  an  inch  or  so,  and  two  or  three  inches  above  the 
face-     This  can  be  removed  when  the  plant  becomes  tough 
fsough  not  to  invite  attacks  from  the  cutworms.    On  large  acreages 
"fall  plowing  and  thorough  cultivation  is  perhaps  the  most  practi- 
cal treatment.    Cutworms  are  always  bad  the  next  year  after  sod 
^ince  they  normally  live  in  sod. 

WHITE  GRUBS. 

Every  year  we  have  to  treat  upon  these  troublesome  and  de- 
tnictive  larv^  of  the  well  known  May  beetle  or  "June  Bug"  of] 
rhich  we  evidently  have  two  species.    In  1911  we  received  a  few 


¥%f[.  3tL.    MsLy  Beetle  or  June  Buf,  CLotcbuo^leruii)  eihowtti^  Inrvv.  tjr  WlilU;  nnib,  pupn 
and  ttdnlt.    Natural  size.    Aftor  Linvilte  and  Kelly. 

eomplaints  of  this  insect,  but  in  1912  it  was  much  more  trouble- 
>me;  in  localities,  very  destructive,  injuring  corn,  hay,  timothy 
'  and  potatoes  severely.  In  case  of  corn  the  roots  are  eaten  and  the 
corn  is  then  blown  over.  Timothy  in  many  places  did  not  produce 
seed  as  a  result  of  the  work  of  white  grubs  upon  the  roots.  Pota- 
ss following  sod  were  severely  injured,  five  or  six  grubs  being 
imetimes  found  in  one  hilL  and,  in  places,  clover  suffered  severely, 
The  period  of  the  most  damage  in  1912  was  between  the  last  of  June 
ind  the  latter  part  of  September.     In  the  last  named  month »  a 
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field  assistant,  Mr.  Harris,  found  these  grrubs  being  turned  over  * 
in  the  stubble  field  by  the  plow,  "literally  by  the  thousands."  In  a  ? 
field  of  clover,  containing  about  thirty  acres,  near  Granite  Falls  ' 
about  twenty  acres,  two-thirds  of  the  entire  piece,  had  been  killed  ' 
by  white  grubs.  On  corn  the  injury  was  even  more  marked.  In  ' 
two  fields  at  least  one-half  of  the  corn  was  down  as  the  result  of  its  ■ 
depredations.  Our  field  worker  reported  the  views  of  nine  farmers  1 
as  follows : 

1.  The  grubs  were  much  more  prevalent  on  land  which  is 
spring  plowed  than  that  which  is  fall  plowed. 

2.  They  were  more  plentiful  where  horse  manure  has  been 
used  as  a  fertilizer  and  especially  where  it  has  been  spread  by  hand 
rather  than  with  a  spreader. 

3.  They  are  found  only  on  the  higher  cultivated  or  semi-culti- 
vated fields  away  from  swamps,  bottom  land  or  marshes. 

4.  They  have  never  been  reported  in  any  serious  numbers  be- 
fore. 

While  observations  from  non-scientific  parties  are  not  always  to 
be  relied  upon,  it  would  appear  since  the  above  opinions  appear  to 
be  quite  unanimous,  that  they  are  of  value.  In  discussing  No.  1  it 
may  be  safely  said  that  grubs  turned  up  by  the  plow  in  the  fall 
would  be  exposed  to  many  more  dangers  before  spring  (their  period 
of  activity)  than  when  plowed  up  in  the  spring,  and  the  observation 
therefore  seems  to  be  an  accurate  one,  and  also  an  argument  for  fall 
plowbig.  The  beetles  seem  to  be  attracted  to  manure  and  it  is  na- 
tural that  eggs  should  be  deposited  more  freely  upon  lands  so  fer- 
tilized (No.  2)  and  particularly  if  the  manure  were  left  in  small 
or  large  piles  and  not  spread  evenly  and  becoming  quickly  dry. 
The  roots  of  grass  appear  to  be  the  natural  food  of  the  white  grub 
(note  No.  4  above)  and  when  sod  is  removed  it  is  perfectly  natural 
that  the  grub  should  turn  to  the  food  substituted  for  sod  over  the 
same  area.  This  accounts  for  the  fact  that  corn  or  potatoes  follow- 
ing sod  in  some  districts  are  likely  to  be  injured.  This  is  also  true 
of  strawberry  plants  if  set  upon  new  land.  Young  spruce  or 
seedling  spruce  are  sometimes  attacked,  particularly  if  in  land  used 
for  strawberries  the  previous  year.  It  would  appear  that  this 
pest  is  on  the  increase,  possibly  because  more  land  is  coming  into 
cultivation. 

To  be  effective  any  treatment  against  this  pest  must  be  begun 
as  soon  as  the  first  signs  of  injury  to  the  lawn  are  observed.    T(^ 
wait  until  the  grass  is  brown  and  dead  is  like  shutting  the  doo^^r- 
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ter  the  liorse  is  stolen.    The  most  acceptable  treatment  at  this 
ite  appears  1x>  consist  of  copious  watering  of  the  lawn  where  pos- 
ible^  accompanied  by  the  use  of  some  artificial  fertilizer,  like  ni- 
rate  of  soda,    (from  250  to  350  pounds  to  the  acre),  thus  enabling 
he  lawn  1t>y   vigorous  growth  to  keep  ahead  of    the    grub.    One 
ihould  at   least  resort,  in  such  emergency,  to  abundant  watering 
irhere  possible,  even  though  fertilizer  is  not  applied.    The  late  J.  B. 
Smith,  State  Entomologist  of  New  Jersey,  claimed  to  have  obtained 
relief  by  the  liberal  use  of  ground  tobacco  stems  scattered  broad- 
cast and  liberally  over  an  affected  lawn,  followed  by  copious  water- 
ing.   He  states  that  grubs  disappeared  after  this  treatment.    This 
suggests,  naturally,  the  frequent  sprinkling  of  lawns  with  a  tobacco 
decoction.     Evidently,  this  would  have  to  be  quite  strong  and  used 
generously.    We  have  killed  them  by  the  use  of  bisulphide  of  carbon 
without  injuring  the  grass,  but  the  process  is  a  slow  one  and  im- 
practicable where  large  areas  are  involved. 

After  the  lawn  is  dead  in  patches  nothing  remains  for  the 
owner  to  do  but  to  re-sod  or  re-seed.    Robins  greatly  aid  in  the  ex- 
termination of  the  white  grub,  and  may  frequently  be  seen  pulling 
fhem  from  under  the  dead  grass.     They  should  be  encouraged  in 
this  good  work.    Moles  and  shrews  eat  them  and  we  believe  that 
skunks  are  also  fond  of  them.    If  the  grubs  should  be  carefully  re- 
moved and  destroyed  when  brownish  patches  are  first  observed  in 
the  lawn  their  injurious  work  is  at  once  stopped.     They  will  be 
found  just  below  the  sod  if  they  are  responsible  for  its  condition. 

In  addition  to  the  above  remedial  measures,  there  is  no  question 
but  that,  in  the  case  of  injured  field  crops,  hogs  turned  on  to  such 
ground  as  soon  as  the  crop  is  harvested  is  one  of  the  best  methods 
of  reducing  their  number,  as  they  root  out  and  devour  them  by  the 
wholesale.  Fall  plowing  and  proper  rotation  are  important  prac- 
tices where  these  pests  are  active. 
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THE  CLOVER  SEED  CHALCID. 

Bruchophagus  funebris. 

Quite  a  large  amount  of  clover  seed  is  annually  harvested  in 
Minnesota,  but  the  possible  output  even  with  the  present  acreage 
is  materially  lessened  through  the  work  of  this  tiny,  four-winged 
fly,  whose  grub,  commonly  referred  to  as  "weevil",  destroys  the 
contents  of  many  seeds  which,  as  the  result  of  the  presence  of  this 
parasite,  become  distorted,  dull  in  color  and  are  easily  crushed  by 
the  fingers,  the  seed  coat  having  become  very  brittle;  in  fact,  this 
last  acquired  quality  is  one  means  of  detecting  the  presence  of  the 
insect  in  new  seed.  It  is  to  be  noted  in  this  connection  that  many  of 
these  distorted  and  poorly  developed  seeds,  so  infested,  are  left  be- 
hind when  a  clover  huller  is  used,  and  while  the  farmer  notes  a  de- 
cided shortage  in  the  yield  of  seed,  he  does  not  see  the  reason  for  it. 

In  at  least  one  section  of  our  state  the  raising  of  clover  for  seed 
has  been  abandoned  on  account  of  the  work  of  this  pest,  referred 
to,  as  we  said  above,  as  "the  weevil,"  and  undoubtedly  the  state 
loses  many  thousands  of  dollars  and  the  country  at  large  many  mill- 
ions as  the  result  of  its  ravages. 

This  chalcid  is  undoubtedly  distributed  over  Minnesota  wher- 
ever clover  is  raised  whether  for  hay  or  seed.  We  have  collected  it 
in  the  vicinity  of  the  following  places,  Ada,  Bemidji,  Chatfield,  Du- 
luth,  Fergus  Falls,  Hinckley,  Long  Lake,  Meadowlands,  Mont- 
gomery, Owatonna,  Shakopee,  Stewartville,  Verndale,  Wadena, 
Windom,  Wayzata  and  in  the  neighborhood  of  the  Twin  Cities.  For 
four  years,  the  study  of  this  pest  has  been  an  "Adams  Fund"  pro- 
ject, that  is,  work  done  under  a  special  fund  and  controlled  by 
the  Federal  Government.  As  such  it  belongs  more  properly  to  Ex- 
periment Station  work  than  it  does  to  the  work  of  the  State  Ento- 
mologist, and  hence  we  treat  of  it  here  only  in  a  general  way,  leav- 
ing the  report  on  details  and  results  to  a  station  publication  which 
we  expect  to  appear  later. 

The  insect  is  four-winged,  small,  compact,  blackish  in  color,  and 
a  brownish  tinge  on  the  forelegs  and  all  of  the  feet.  The  female 
inserts  her  ovipositor  into  a  young  seed,  (at  the  time  of  egg  laying 
very  soft)  and  deposits  therein  a  whitish  egg.  The  grub,  after 
hatching,  eats  the  entire  contents  of  the  seed,  sometimes,  it  is 
claimed,  entering  seeds  other  than  the  one  in  which  the  egg  was 
originally  laid.  The  transformations  from  larva  to  pupa  occur 
within  a  seed. 
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Plants  attacked  are  in  no  way  injured  for  hay,  but  it  is  evident 
that  the  method  of  handling  the  hay  crop  has  a  direct  bearing  upon 
the  infestation  of  the  seed  crop  following.  Red  Clover,  Mammoth 
and  Medium,  and  some  species  of  Alfalfa  are  attacked.  We  have 
not  found  it  on  Alsike  or  on  White  Clover,  nor  does  it  apparently 
work  on  Sweet  Clover. 

While  the  chief  interest  was  centered  in  an  effort  to  discover 
some  method  by  which  a  larger  yield  of  seed  could  be  harvested  in 
Minnesota,  certain  ecological  questions,  having  more  or  less  bear- 
ing it  may  be  said  upon  the  practical  treatment  of  the  pest,  present- 
ed themselves  for  solution.  Therefore,  the  details  of  the  work  were 
classified  under  two  heads : 

1.  Economic ;  i.  e.,  methods  of  control. 

2.  Biological  or  ecological;  under  which  may  be  included  the 
study  of  food  habits,  oviposition,  incubation  period,  parasitism, 
number  of  progeny  from  single  adult,  number  of  generations  in  a 
year,  period  of  most  abundant  emergence,  and  of  the  most  abun- 
dant oviposition,  period  of  life  development,  and  its  variation  if 
any,  length  of  larval  life,  of  pupal  stage,  etc. 

As  stated  above  the  details  of  work  and  results  will  later  prob- 
ably be  made  a  subject  for  a  station  bulletin,  and  it  would  be  out  of 
place  to  insert  them  here  at  this  time.  Briefly,  however,  it  may  be 
stated  that  from  our  work  of  several  years  upon  this  pest,  we  con- 
clude that  a  farmer  desirous  of  raising  seed,  can  secure  a  much 
larger  crop  by  cutting  the  hay  crop  preceeding  the  seed  crop,  while 
the  heads  are  still  green  or  just  coming  into  bloom,  thereby  pre- 
venting the  maturing  of  the  Chalcid  and  the  consequent  attack 
upon  the  heads  of  the  seed  crop  appearing  later  in  the  same  field. 
Manifestly,  co-operative  action  amongst  farmers  of  a  neighborhood 
is  necessary  in  this  work.  Otherwise  a  stand  of  clover  which  prom- 
ises well  for  seed  may  be  infested  from  an  adjoining  field  where 
the  above  precautionary  measures  have  not  been  taken.  The  ex- 
periments leading  to  these  conclusions  were  conducted  upon  one, 
two,  four  and  five  acre  plots  on  farms  near  Wadena,  Audubon, 
Chatfield,  Simpson  and  Verndale,  but  were  supplemented  by  very 
many  field  observations  and  laboratory  experiments.  The  above 
recommendation  applies  to  Medium  Red  Clover  only,  not  to  Mam- 
moth Red  Clover.  In  addition  to  the  above  recommendations  we 
might  also  advise  the  destruction  or  early  cutting  of  all  volunteer 
Red  Clover  along  roadsides,  fences,  etc.,  and  also  the  cleaning  up 
and  destroying  of  all  clover  waste  about  the  huller.  It  is  probable 
that  where  little  or  no  earth  covers  seed,  the  insect  may  emerge  in 
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BLISTER   BEETLES. 


One  or  more  species  of  these  soft-bodied  Beetles,  family  Meloi- 
due,  were  extremely  abundant  and  destructive  in  1911.  This  was  to 
be  expected  on  account  of  the  grreat  abundance  of  grasshoppers  in 
1909,  1910  and  1911,  since  the  eggs  of  grasshoppers  form  the  food 
of  one  or  more  species  of  these  insects 
when  in  the  larv^al  stage.  The  relation 
of  these  beetles  to  grasshoppers  is  dis- 
cussed in  this  report  in  the  article  on 
"Grasshoppers." 

Unfortunately,  the  good  done  by 
them  in  the  larval  or  young  stage 
is  more  than  offset  by  the  injury 
done  to  various  crops  in  the  mature 
beetle  stage.  Specimens  of  these  in- 
sects sent  to  this  office  in  1911  and  col- 
lected in  both  1911  and  1912  prove  to  be 
the  black  and  gray  form  of  Mdcrobasis 
unicolor.  These  beetles  appeared  in 
enormous  numbers  in  different  parts  of 
the  state  almost  simultaneously;  i.  e., 
about  June  1st,  and  after  that  date 
letters  of  complaint  gradually  de- 
creased until  July  5th,  or  thereabout, 
after  which  there  were,  nevertheless,  a  few  inquiries  or 
requests  for  assistance  with  this  insect  until  nearly  the  last  of 
August.  Alfalfa,  clover,  potatoes,  various  flowering  plants,  locust 
trees,  etc.,  were  sought  by  these  insects,  and  we  found  them  very 
difficult  to  poison  in  that  they  quickly  left  a  crop  so  treated  and 
went  to  another  before  the  poison  had  had  an  opportunity  to  make 
any  great  impression  on  their  numbers.  We  therefore  advised 
sweetening  an  arsenate  of  lead  spray,  (three  pounds  of  arsenate  of 
lead  in  fifty  gallons  of  water)  where  feasible  to  use  spray.  Where  a 
spray  could  not  be  applied  and  the  plants  affected  not  too  numerous, 
we  suggested  knocking  them  oflf  the  plants  in  the  cool  of  the  morn- 
ing into  a  pan  containing  a  little  kerosene.  Immediate  action  must 
be  taken  upon  their  very  first  appearance,  otherwise  they  will 


Fig.  30.     A  Blister  BeeUe. 
See  also  PUr.  22. 
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quickly  defoliate  plants  attacked.  When  occuring  on  trees  they 
may  l>e  j  airred  off  onto  a  sheet  and  killed  with  kerosene.  Potatoes 
well  sprstyed  in  summer  with  the  standard  bordeaux  and  paris  green 
solutions  for  fungus  diseases  and  leaf  eating  insects  will  defy 
attacks  of  blister  beetles.  In  1912  these  insects  were  not  so  trouble- 
some as  in  the  preceding  year. 


THE  WHEAT  STEM  MAGGOT. 

From  about  July  6th  to  August  6th  in  1912,  an  enormous  num- 
ber of  letters  were  received  expressing  fear  that  the  wheat  crop 
w^as  seriously  injured  by  some  insect,  farmers  basing  their  belief 
on  the  large  number  of  "bald  heads"  noted  in  the    grain    fields. 
While  in  some  few  instances,  individual  fields  showed  serious  loss, 
on  the  whole,  the  state  probably  lost  on  its  grain  crop  only  a  very 
small   fraction  of  one  percent  on  account  of  "bald  heads."    Field 
workers  reported  these  white  heads  to  be  most  in  evidence  in  the 
counties  of  Ottertail,  Redwood,  Swift,  Yellow  Medicine,  Chippewa, 
Kandiyohi,  Bigstone,  Stevens,   Traverse  and  Wilkins  and  com- 
plaints were  received  from  Caledonia,   Stephen,   Kennedy,   Deer 
River,  Milaca,  Northfield,  Fargo,  Windom,  Perham,  Osseo,  Fari- 
bault, Litchfield,  New  Ulm  and  a  score  of  other    localities.     This 
work  was  ascribed  to  the  so-called  "joint  worm'*  by  many,  while  a 
few  called  it  the  work  of  the  Hessian  Fly.     As  a  matter  of  fact 
while  the  latter  named  insect  caused  a  little  loss  possibly  this  year, 
and  a  few  specimens  of  the  pupal  stage  of  a  joint  worm  were  re- 
ceived, these  bald  heads  were  due  to  the  presence,  in  rather  un- 
usually large  numbers,  of  the  Wheat    Stem    Maggot,    Meromyza 
americana,  and  each  year  witnesses  more  or  less  of  its  work,  though 
as  a  rule  it  is  not  so  much  in  evidence  as  it  was  in  1912.    One  need 
not  confuse  the  work  of  these  three  insects.    In  the  first  place  the 
Hessian  Fly  is  never  found  inside  the  steam,  the  maggot  being  con- 
cealed beneath  the  sheathing  leaf  next  the  stem,  and  it  is  in  this 
position  that  the  puparium  or  "flax  seed'*  is  found.     The     joint 
worm  larva  on  the  other  hand  is  found,  in  a  gall-like  growth,  within 
the  stem.    The  slender  greenish  wheat  stem  maggot  is  found  also 
inside  in  stem,  above  the  upper  joint.    The  Hessian  Fly  maggot  on 
the  other  hand  works  just  above  one  of  the  lower  joints,  for  the 
most  part,  and  almost  invariably  causes  the  head  to  fall  over  and 
rest  upon  the  ground. 
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Fig.  38.    Work  of  Birch  Borer. 
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The  Bronze  Birch  Borer. 

The  death  of  so  many  ornamental  birches  is  al- 
most entirely  due  to  the  work  of  the  grubs  of  the 
Bronze  Birch  Borer  (see  Fig.  37) .  They  make  bur- 
rows somewhat  similar  to  those  made  by  the  Two- 
lined  Chestnut  Borer.  Sometimes  the  attack  be- 
gfins  at  the  base  of  the  tree  but  more  often  the 
upper  branches  are  attacked  first. 

The  adult  insect  is  a  beetle  about  the  size  of 
the  oak  borer  just  discussed,  but  the  body  is  bluish 
brown  with  no  markings  on  the  wing  covers.  The 
beetles  are  found  flying  during  June  and  the  first 
part  of  July.  Eggs  are  laid  at  this  time  on  the 
bark  of  the  trees,  one  year  being  required  to  com- 
plete the  life  cycle.  This  insect  attacks  the  differ- 
ent species  of  birch  but  seems  to  prefer  the  cut-leaf 
form.    It  also  works  on  poplars  and  willows. 


Fig.  37.    Bronze  Birch 
Borer.    Rugr^les. 


The  Elm  Borer. 

The  worst  pest  of  the  American  elm  in  Min- 
nesota is  the  yellowish- white  footless  grub  of  the 
elm  borer.  The  presence  of  dead  limbs  and  dis-  /£M9^^ 
eased  areas  of  bark  on  the  trunk  of  a  tree  are 
fairly  sure  signs  that  these  borers  are  present. 
Often  these  signs  are  not  noticed  until  the  tree 
starts  to  leaf  out  in  the  spring,  following  infesta- 
tion. 

The  adult  Elm  Borer  is  a  grayish  beetle  about 
half  an  inch  long.  It  has  three  narrow  bands  of 
red  or  orange  markings  across  the  wing  covers. 
The  beetles  are  found  from  June  to  August  and 
probably  eggs  are  laid  on  the  bark  of  the  elm  trees 
at  any  time  during  that  period.  The  eggs  hatch 
into  grubs  which  work  beneath  the  surface.  The 
first  year,  these  grubs  or  larvse  work  just  beneath 
the  bark  and  it  is  here  that  the  most  damage  is 
done.  The  second  year  they  work  more  deeply 
into  the  wood.  If  numerous  in  one  region  of  the  pj^.  39.  E,m  Borer  lar- 
trunk,  they  cause  the  bark  to  shrink  and  shrivel  lar^etL*"  origin  1?  *""" 
at  that  place.  The  life  history  is  not  fully  known. 
It  is  probable  that  it  takes  three  years  to  complete  the  cycle. 
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3.  It  is  difficult  to  detect  an  injury  of  this  kind  until  too  late 
to  use  a  remedy. 

4.  A  tree  near  a  number  of  infested  trees  is  quite  sure  to  be 
infested  although  no  outward  sign  of  injury  may  be  noted.  Strip- 
ping off  the  bark  is  the  only  means  of  detection. 

5.  When  once  the  grubs  are  at  work  in  sufficient  numbers, 
nothing  can  be  done  to  save  the  tree. 

6.  As  soon  as  detected  that  the  tree  is  doomed,  it  should  be 
cut  down  and  burned  together  with  the  stump. 

7.  With  some  of  the  borers  like  the  Two-lined  Chestnut 
Borer,  stripping  the  bark  from  the  trunks  and  limbs  would  answer 
the  purpose  just  as  well  as  burning. 

8.  The  felled  trees  instead  of  being  burned  may  be  cut  into 
lensfhs  and  stored  in  closed  basements  where  beetles  cannot  escape 
in  the  spring  to  lay  eggs  on  other  trees. 

9.  Valuable  healthy  trees  in  the  vicinity  of  infested  trees 
should,  during  the  months  when  the  beetles  are  flying,  be  protected 
by  some  repellant  wash.  This  wash  must  have  good  sticking  quali- 
ties and  act  in  such  a  way  that  insects  will  not  alight  upon  such 
a  treated  tree  to  lay  eggs.  As  the  important  insects  mentioned 
fly  around  during  the  last  of  May,  June  and  the  first  part  of  July,  it 
is  at  this  period  that  the  wash  placed  on  these  trees  should  retain 
its  active  qualities.  These  materials  may  be  put  on  with  a  brush 
but  it  would  be  easier  and  simpler  to  apply  them  with  a  spray 
pump. 

10.  Some  of  the  repellent  washes  that  are  recommended  to 
be  used  are  the  following:  Iron  sulphide,  ordinary  whitewash, 
whitewash  to  which  has  been  added  one  per  cent  of  crude  carbolic 
acid,  and  government  whitewash.  When  one  does  not  care  to 
disflgure  a  tree  in  using  the  whitewash,  lamp  black  may  be  added. 

Iron  sulphide  is  a  fungicide  and  not  an  insecticide,  but  its  stick- 
ing qualities,  disagreeable  odor  and  dark  color  make  it  valuable  as 
a  repellent  wash. 

11.  As  said  in  the  beginning,  co-operation  among  all  concerned 
is  essential.  Individual  work  is  practically  useless.  It  is  suggested 
that  in  the  cities,  park  boards,  and  other  boards  or  commissioners 
having  charge  of  shade  trees  be  given  absolute  authority  to  enter 
upon  private  property  within  the  city  limits  and  take  the  proper 
steps  against  infested  trees. 


i 
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Government  Whitewash. 

i 
The  whitewash  used  on  forts  and  lighthouses  may  be  made  by 

slaking  half  a  bushel  of  lime  in  warm  water.    Cover  it  to  keep  in 

the  steam.    Strain  the  liquid  through  a  fine  sieve  or  strainer.   Add 

a  peck  of  salt  previously  well  dissolved  in  warm  water,  three  pounds 

of  ground  rice  boiled  to  a  thin  paste  and  stirred  in  boiling  hot, 

half  a  pound  of  powdered  Spanish  whiting,  and  a  pound  of  glue 

which  has  been  previously  dissolved  over  a  slow  fire.    Dilute  with 

five  gallons  of  hot  water.    Stir  well  and  cover  for  a  few  days.  Strain 

carefully,  and  apply  warm  with  a  spray  pump. 

Formula  For  Iron  Sulphide. 

Lime,  10  pounds. 
Sulphur,  10  pounds. 
Water,  40  gallons. 

Place  ten  pounds  of  unslaked  lime  of  good  quality  in  a  barrel  and 
nearly  cover  it  with  water.  While  the  lime  is  slaking,  add  sulphur 
which  has  been  run  through  a  sieve  to  break  up  the  lumps.  Thor- 
oughly stir  it  into  the  slaking  lime,  adding  enough  water  to  make  a 
pasty  mass.  The  barrel  should  now  be  covered,  in  order  to  retain 
the  heat  and  the  contents  should  be  occasionally  stirred.  The  time 
required  varies  with  the  quality  of  the  lime.  If  it  acts  quickly,  from 
five  to  ten  minutes  will  be  sufficient.  If  it  acts  slowly,  fifteen  min- 
utes may  be  necessary.  Now  add  a  little  water,  stirring  the  mixture 
while  it  is  being  poured  in.  Add  enough  water  to  bring  the  total  up 
to  forty  gallons.  Then  add  three  pounds  of  iron  sulphate  (cop- 
peras) disolved  in  about  eight  gallons  of  water. 


Early  in  the  fall  of  1912  the  writer  sent  the  following  communi- 
cation to  the  press : 

There  is  considerable  alarm  manifested  at  present  over  the  condition  oi 
oak  and  maple  trees,  and  to  some  extent  birch  and  elm  also.  Some  of  th>s 
anxiety  on  the  part  of  tree  owners  is  well  founded,  but  it  must  be  borne  in 
mind  that  toward  the  end  of  the  summer,  many  of  our  trees  are  apt  to  look 
a  little  ragged, — a  little  the  worse  for  wear  as  it  were.  Oak  trees  in  particular, 
quite  apart  from  the  serious  injury  which  may  be  inflicted  by  borers,  are 
liable  to  a  number  of  minor  ills  which  though  they  may  disfigure  a  tree  and 
are  sufficient  to  alarm  the  owner,  are  not  liable  to  be  of  special  importance. 
For  instance,  the  oak  pruner,  larva  of  a  beetle  which  cuts  off  the  large  twigs 
and  smaller  branches  causing  them  to  fall  to  the  ground  with  leaves  turned 
brown  and  withered,  or  which  only  partially  broken  off,  hang  in  brown 
clusters  among  the  living  green,  does  no  serious  damage.  In  fact,  the  tree 
may  be  better  off  for  a  little  pruning. 

There  are,  too,  several  small  leaf  mining  caterpillars  which  work  between 
the  upper  and  lower  surface  of  oak  leaves,  frequently  causing  large  proper- 
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tions  odT  tlie  foliage  to  turn  brown  and  die.    These  causes  for  anxiety  are  for 
the  most;  part  unnecessary  on  the  part  of  tree  owners. 

We    believe  that  the  very  common  and  much  to  be  deplored  passing  of 

some  odT   our  finest  oaks  and  probably  maple  trees  as  well  may  be  ascribed 

indirectly  to  the  drouth  of  two  summers  ago  and  the  unusual  dryness  of  the 

eurly  part  of  the  summer  of  last  year,  a  dryness  which  prevailed  until  late  in 

the  summer.     Even  after  the  copious  rains  of  early  autumn,  as  some  of  us 

^rill  remember,  a  foot  or  two  below  the  surface  the  earth  was  like  dry  sand. 

Manifestly y  a  tree  not  properly  nourished  is  going  to  be  less  resistant  to  an 

attack   of  any  kind  than  a  tree  well  nourished,  just  as  a  human  being  with 

insufficient  nutrition  is  going  to  succumb  to  disease,  other  things  being  equal, 

more  readily  than  one  in  proper  condition  as  regards  nutrition. 

A^ssuming  that  borers  attack  our  trees  every  year,  and  they  doubtless  do, 
several  on  the  oak  and  on  the  maple,  one  or  more  on  the  elm,  the  same  on 
birchy  the  enfeebled  trees  succumbed,  many  of  them  last  year,  not  a  few 
this  year,  as  the  result  of  two  years'  attack,  and  partly  because  some  of  our 
borers  require,  we  believe,  two  years  to  mature,  borne  of  the  trees,  the  con- 
dition of  which  are  alarming  the  owners  at  present,  were  dead  or  dying  last 
summer  (1911)  but  their  condition  may  not  have  been  noticed  at  that  time. 
During  the  year  just  passed  such  trees  stood  out  in  sharp  contrast  to  the 
general  dark  green  of  the  healthy  growth  about  them. 

It  would  seem  too  that  the  borers  are  not  alone  responsible  for  the  death 
of  so  many  of  our  oaks.  One  or  more  fungous  diseases  were  found  working 
on  the  roots  of  doomed  trees  last  summer,  and  the  present  condition  of  our 
oaks  may  be  due  in  part  to  a  plant  disease,  something  akin  to  the  disease 
which  is  killing  the  Chestnut  trees  in  the  Eastern  states. 

It  should  lie  within  the  province  of  city  park  boards  to  compel  owners  of 
real  property  to  take  care  of  trees  which  are  a  menace  to  the  property  of 
others  and  we  believe  that  they  should  be  appealed  to  in  cases  of  this 
kind. 

One  can  generally  easily  tell  whether  borers  are  at  work  or  have  worked 
on  dead  on  drying  trees.  By  removing  a  little  of  the  bark  the  burrows  of  the 
worms  and  frequently  the  worms  themselves  can  be  plainly  seen. 

Our  Cutleaf  Birches  are  very  apt  to  succumb  to  the  attacks  of  the  Bronze 
Birch  Borer.  This  depredator,  too,  can  be  seen  by  removing  a  little  of  the 
bark  from  the  affected  portion  of  the  tree. 

It  must  be  remembered  also  that  leaky  gas  mains  are  frequently  respon- 
sible. Many  of  our  trees  in  the  Twin  Cities  which  have  been  dying  owe  their 
death  to  this  insiduous  cause.  When  this  is  found  to  be  the  case,  the  gas 
companies  should  be  appealed  to  to  repair  the  leak  and  replace  the  trees 
killed. 

Where  only  a  few  branches  of  a  tree  are  affected  so  that  pruning  is  prac- 
ticable without  serious  defacement,  such  branches  should  be  cut  off  consid- 
erably below  the  injured  portion  and  destroyed. 


J 
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THE  LARCH  SAW  FLY. 

Thia.  like  the  Clover-seed  Chalcis,  is  now  an  Adams  Fund 
piiUect.  \m\k\  wnsequentl^v  is  best  discussed  in  detail,  in  an  Experi- 
ment Sttttiim  pulJioHtion. 

Mr,  Kuutf)e<>i.  to  whom  this  project  was  assigned,  reported  upon 
tho  work  of  liH^9  ami  1910  in  the  Thirteenth  Report  from  this  office, 
lu^tft^  109,  The  \vv>rk  has  been  pushed  as  fast  as  possible  during  the 
j^st  two  yt^vs.  and  touching  briefl\'  on  the  results  it  may  be  said, 
{\\  i>nl>  I  iw  wnt  of  the  specimens  reared  from  a  large  number  of 
iHH\Hn\s  weiv  n\ales,  ii>  Young  lar\^  were  observed  the  last  of 
A\igust»  UM:^.  making  it  appear  possible  that  there  is  a  second  gen- 
evatioi\,  thv>u^h  uv>  pui.w  wvre  j^een.  (3)  In  the  Insectary  larvse 
fe<t  im^>aitiall\  on  American  Larch  (Tamarack),  European  Larch 
and  Western  Larch.  14^  Many  young  larvae  in  the  Cloquet  district 
were  kille*.!  in  the  fall  by  some  agency,  possibly  an  early  frost. 
^5)i  Larvre  black  ants  i  specimens  not  obtained  by  observer)  were 
found  to  destroy  kixvu*.  i  (t>  >  K^Kvhiching  County,  in  northern  part 
of  scate.  bi^nienng  upon  the  Canadian  line,  appears  to  be  the  worst 
iisifested  ajrea. 


THE  CAMPAIGN  AGAINST  THE  HOUSE  FLY. 

Thn:  :a:rpa:;r!i  a^jinst  :he  house  :l>  in  Minnesota,  begun  in  1909, 
has  re^c:  oirrl^^ly  pa^^htni  darCv^  l^ll  and  1912.  Some  of  the  city 
dail.rs.  !i»:ca:i7  :he  Minneapot  <  Tribune,  have  printed  frequently 
*^Swa:  :i?e  F!:*"*  arrlcies.  pi.H!i::r^  out  the  danger  accompanying  the 
iv^ra:x>G  •:!  ±»ts  abcur  the  house  and  containing  cranmon  sense 
diivctvcs  :or  lessening  the  ev:L 

l^  Jtz!>\  I9II.  rh's  odKce  pabi:shed  an  illu;s4:rated  circular  of  in- 
foaciark^c.  ecti^Iec.  *"Xew  Mecho%.is  of  Combating  the  House  Fly." 
Tbe  chief  i?arpo?e  .i  :h*s  ctrcular  w:i5  :o  emp&ascBe  the  fact  that  the 
t'ey.viV  h«.^--j?e  :!>.  n  its acrilt  scage.  It  .^^  ''*,nt  tfigkt  ti>  f&mrteem  days 
N; '.•••:  i'  >.'/"/•>  "7  la  J  :'}<ji^.  ATtd  that  if  oo-operatrne  effort  in  a 
Uieighbv^rhnvc  wjls  rrrace  :c  :ra?  :tes  durtng  that  period,  beginning 
eari>  .!>  :he  reason.  :he  :rvDGteaoi>us  iacreaije  vrf  tftM^  pest  resaltuig 
m»ZKt  c\>c::r^jLous^  artd  x!ichfe\rkeu  breeding  duxiiia?  the  ssmmer  could 
^  ;W,xv^t  Z'?  a  3ii 3.1130:^:33:.    \ri  och<r  wocvfcv  t&e  public  wet^  urged 
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)  use  approved  fly  traps,  and  one  was  figured  and  described  which 
t  that  time  was  attracting  much  attention  and  proving  very  efR- 
ient.  This  was  the  Hodge  Fly  Trap,  and  it  is  Prof.  Hodge's  son 
rho  is  credited  with  a  remark  which  was  perhaps  responsible  for 
his  ne'w  method  of  handling  the  fly  problem.  In  other  words,  it 
iccurred  to  the  young  man  that  it  would  be  much  better  instead  of 
nakin^  ourselves  prisoners,  as  it  were,  with  screens,  to  trap  the  fly, 
)r  as  the  boy  expressed  it,  "Why  not  put  the  flies  in  jail  and  let  our- 
selves out." 

In  the  spring  of  1912, 
in  co-operation  with  the 
State   Board  of  Health, 
we  prepared  and  printed 
13,000  copies  of  a  large 
illustrated  poster  show- 
ing   the    evils  resulting 
from       tolerating       the 
house  fly  and  how  com- 
munities and  individuals 
might  successfully  guard 
against  disease  from  this 
source.    These  were  dis- 
tributed    both     by     the 
Board    of    Health    and 
from  this  office  to  schools,  health  offices,  commercial  clubs,  hospi- 
tals, women's  clubs  and  other  organizations  throughout  the  state, 
finding  such  appreciation  that  toward  the  end  of  summer  the  post- 
ers could  be  seen  placarded  in  many  public  places  in  towns  and 
cities  all  over  Minnesota.     Some  communities  started  systematic 
campaigns  against  flies,  resulting  in  more  or  less  freedom  from  the 
pest,  depending  upon  the  thoroughness  with  which  they  were  con- 
ducted.    Results  would  undoubtedly  be  more  satisfactory  if  laws 
were  created  tending  to  make  the  eradication  of  such  insects  com- 
pulsory. 

In  the  summer  of  1912  the  director  of  the  Minnesota  Experi- 
ment Station  felt  the  need  of  a  fly  trap  which  would  capture  flies  in 
wholesale  quantities  without  the  necessity  of  the  traps  being  fre- 
quently emptied.  The  Engineering  Division  of  the  Agricultural 
College  was  asked  to  construct  such  a  trap  on  the  principle  of  the 
Hodge  Fly  Trap,  which  in  turn  is  an  improved  modification  of  the 
old  fashioned  traditional  fly  catcher  of  the  cheap  boarding  house 
and  the  country  grocery.    The  result  was  a  trap  twenty-four  inches 


FUr.  42.    House  Fly  on  lump  of  suRar.    Brues. 
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long,  as  shown  in  our  figures.  Three  of  these  traps  were  delivered 
to  this  Division,  two  rectangular,  and  one  of  the  shape  shown  in 
illustrations,  which  by  the  way  indicate  very  well  the  plan  of  con- 
struction. These  traps  have  been  given  a  thorough  test  with  most 
satisfactory  results,  no  difference  being  noted  due  to  the  difference 
in  shape.  The  screen  used  is  the  ordinary  wire  mosquito  screen, 
and  that  and  the  small  amount  of  lumber  required  made  each  trap 
cost  us  forty-one  cents  for  material.  A  skillful  carpenter  can  make 
such  a  trap  in  about  three  hours  or  less.    The  upper  oval  part  (c) 


FifiT.  43.    Stable  Flies.  10.211  caught 
over  cow  in  one  day.     Hodfire. 


Fiff.  44.    An  easily  construc- 
ted fly  trap.    Hodfire. 


serves  as  a  receptacle  which  the  flies  enter  through  the  openings  in 
the  top  of  the  middle  portion  (b)  made  of  screen  and  shaped  W 
the  roof  of  a  house.  Under  this  is  the  base  board  (a),  upon  which 
rest  two  tin  bait  pans.  All  three  parts  are  held  together  by  the 
hooks  at  each  end,  as  shown.  Space  between  baseboard  and  middle 
portion  (between  a  and  b)  about  one-half  inch,  and  between  this 
and  bait  pans  through  which  space  flies  enter  pans,  about  one- 
fourth  inch.  Figure  3  shows  a  cross-section  of  the  trap,  the  arrows 
indicating  how  the  flies  enter  the  bait  pan  and  then  ascend  through 
the  10  or  12  openings  above  into  the  large  receptacle.  Thes  con- 
trivances were  before  we  were  aware  of  it,  painted  a  dark  green 
by  the  carpenter,  but  it  appears  to  be  no  obstacle  to  their  use- 
fulness. 
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The  bait  is  a  very  important  factor  in  using  this  trap.  It  should 
isist  of  bread  and  milk  and  frequeyitly  rcneived.  That  is,  it 
>uld  not  be  allowed  to  dry  up  and  consequently  lose  its  attractive- 
;s.    The  flies  in  the  upper  part,  or  receptacle,  should  be  killed  by 

immersing  that  part  of  the  trap  in 
hot  water  or  pouring  boiling  water 
over  it,  or  in  any  other  way  devised 
by  the  user  and  not  injurious  to  the 

I^^^^H^H  ^H  trap  itself.     These  dead  flies  may 

^^Bi^H  ^H  be  emptied  out  of  the  trap,  the  bait 

^^H^^l  ^H  renewed  and  the  trap  reset. 

^^Hj^V  We  append  herewith  the  result 

^^H^V  ■    of  several  different  days*  use  of  the 

^^■^K  trap    illustrated.      These    results 

!  were  reported  to  the  Chief  of  this 
Division  by  Mr.  Dan  Nelson,  an 
employee,  who  was  placed  in 
charge  of  the  traps  with  directions 
to  keep  a  careful  record  of  the  flies 
.  caught:  Dairy  barn,  one  day, 
1,700  flies;  two  days,  2,000  flies; 
dining  hall,  rear  of  building,  two 
days,  3,000  flies;  same  place,  two 
days,  3,000  flies;  same  place,  five 
J  days,  13,000  flies;  dairy  barn,  two 
days,  1,800  flies;  dining  hall,  rear 
of  building,  three  days,  6,000  flies ; 
Tie  place,  three  days,  5,000  flies ;  same  place,  one  day,  4,200  flies ; 
the  back  porch  of  a  dwelling  house  not  far  from  a  stable  contain- 


FiK.  45. 


HoQse-fly  on  nipple  of  nurAsiufir 
bottle.    Brues. 


Fiff.  46.   The  Minnesota  Fly  Trap. 
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ing  a  few  horses,  two  days,  8,700  flies ;  same  place,  one  day,  12,000 
(twelve  thousand)  flies;  same  place,  one  and  a  half  days,  18,800 
(eisfhteen  thousand  eight  hundred)  flies. 

While  we  wish  to  emphasize  the  importance  of  using  bread  and 
milk  for  bait,  it  should  be  noted  that  if  anything  more  attractive 
is  near  by  (tainted  meat  for  example)  drawing  the  flies  away  from 
the  trap,  manifestly  the  thing  to  do  is  to  place  some  of  the  more 
attractive  material  in  the  bait  pans,  or  add  it  to  the  bread  and  milk 
bait  already  in  the  trap. 


Fisr.  47.    The  Minnesota  Fly  Trap,  showinir  the  three  parts.    The 
uprifirhts  at  ends  are  not  parts  of  the  trap. 

The  recent  statement  of  Prof.  M.  J.  Rosenau  and  C.  T.  Brues,  (^ 
Harvard,  based  on  a  series  of  experiments,  that  the  biting  stahrr 
fly,  Stomoxys  calcitrans,  is  largely  responsible  for  the  spread 


Vig.  48.    Outlines  of  trap,  showing  structural  details. 
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infantile  paralysis,  even  thougfh  such 
claim  may  appear  later  to  be  some- 
what premature,  is  another  argfument 
for   trapping:  flies,  destroying:  them 
before   the  eggs  are  deposited;  since 
these  e^^s  lay  the  foundation  for  an 
enormous    increase   of  flies   as   the 
warm  season  progresses  and  a  conse- 
quent increase  in  disease. 

Tliat    the  protection   of  garbage 
against  flies  and  the  quick  disposal  of 
same  is  most  important  in  a  campaign 
against  the  insect  is  shown  by  a  re- 
port   of  J.  H.  Paine  on  some  work 
along    this  line.     Mr.    Paine   states  a  i 
(Psyche,  Oct.,  1912)    that  22.4  per 
cent  of  immature  stage  of  different 


Fijr.  Wa.    Sectional  view  of  trap. 


flies  found  in  garbage  were  those  of  house  flies.    In  other  words, 
garbage  exposed  for  two  weeks  or  longer  is  a  menace  to  health. 
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ORCHARD  SPRAYING  IN  1911  AND  1912. 

The  results  of  this  work  are  shown  in  detail  by  many  tables,  too 
voluminous  to  be  included  in  a  report  of  this  nature.  We  append 
summary-  of  results  both  for  1911  and  1912,  as  reported  by  Assistant 
Entomologist  Ruggles,  who  had  charge  of  these  experiments.  The 
co-operative  orchard  spraying  both  in  1911  and  1912  was  for  sev- 
eral reasons  a  failure  in  so  far  as  any  reliable  results  were  ob- 
tained. 

Summary  of  Apple  Orchard  Spraying  in  1911. 

**The  flat  orchard  in  the  spraying  experiment  consists  of  eight 
rows  of  trees  with  fifty  or  sixty  large  bearing  trees  in  each  row. 
As  said  before,  this  orchard  does  not  lend  itself  to  a  good  spraying 
experiment,  because  the  varieties  are  not  placed  in  a  satisfactory 
manner.  The  orchard  was  di\ided  into  five  plots,  each  containing 
as  nearly  as  passible  the  same  variety  of  apples.  One  plot  was  left 
as  a  control  or  check.  Three  sprayings  were  given  to  each  sprayed 
plot, — the  first  at  the  time  the  buds  were  bursting,  the  second  just 
after  the  blossoms  had  fallen,  and  the  third  two  weeks  later. 

On  one  plot  three  pounds  of  arsenate  of  lead  was  added  to  fifty 
gallons  of  1-30  Commercial  Lime  Sulphur.  Another  plot  was 
sprayed  with  three  pounds  of  arsenate  of  lead  added  to  the  4-5-50 
Bordeaux  mixture.  Another  plot  was  sprayed  with  two  pounds  of 
arsenate  of  lead  in  fifty  gallons  of  iron  sulphide.  Another  plot  was 
sprayed  with  two  pounds  of  arsenate  of  lead  in  fifty  gallons  of  self- 
boiled  lime  sulphur. 

In  the  control  plot  or  check  there  was  only  47.6  per  cent  of  per- 
fect fruit. — that  is,  saleable  fruit.  There  were  17  per  cent  marked 
with  curculio  and  6  per  cent  injured  by  codling  moth.  The  rest 
were  diseased. 

When  two  pounds  of  arsenate  of  lead  were  used  the  curculio 
injuiy-  was  reduced  from  17.1  per  cent  to  5.2  per  cent  in  one  case, 
and  in  another  case  to  5.6  per  cent,  ^\^len  three  pounds  of  arsenate 
of  lead  was  used  the  curculio  injuiy  was  reduced  still  more, — ^to  2.7 
per  cent  in  one  case  and  3  per  cent  in  another.  This  shows  that 
two  pounds  of  arsenate  of  lead  is  an  excellent  insecticide  against 
cucnlio,  reducing  the  injury  about  12  per  cent,  and  three  pounds  of 
ite  of  lead  will  reduce  the  injurj*  about  14  per  cent.     It  is 
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Tobaldle  that  with  four  pounds  of  arsenate  of  lead  to  the  spraying 
naterisil  the  percentage  of  curculio  injury  would  have  been  still 
mailer,  but  it  is  doubtful  whether  it  would  pay  to  use  the  extra 
x>un<l  of  arsenate  of  lead.  It  is  a  question  also  whether  it  is  advis- 
ible  to  use  three  pounds  instead  of  two  pounds  of  arsenate  of  lead, 
:here  being  really  only  2  per  cent  of  difference  in  favor  of  three 
pounds. 

Tbe  tables  also  show,  as  mentioned  in  previous  reports,  that  the 
codlinsr  moth  is  not  the  primary  pest  of  apples  in  this  part  of  the 
state.  Even  in  the  checked  plots  only  6  per  cent  were  injured  by 
codling  moth.  It  will  be  noted,  however,  that  spraying  reduced  this 
to  2  per  cent. 

About  13,000  apples  were  counted  in  compiling  these  tables. 

Work  of  1912. 

In  spraying  the  apples  in  the  flat'  orchard  in  1912,  the  orchard 
was  divided  into  three  plots.  One  plot  was  a  control.  Three  rows 
were  sprayed  with  iron  sulphide,  and  three  rows,  6,  7,  and  8,  were 
sprayed  with  Commercial  Lime  Sulhpur  plus  three  pounds  of  arsen- 
ate of  lead.    The  data  of  times  of  spraying  are  appended. 

The  summary  of  the  tables  show  rather  interesting  results.  We 
started  out  in  the  season  intending  to  use  commercial  lime  sulphur 
plus  arsenate  of  lead,  and  iron  sulphide  plus  the  arsenate  of  lead. 
After  the  commercial  lime  sulphur  plots  were  sprayed,  the  arsenate 
of  lead  ran  out  and  rather  than  to  wait  for  the  material  to  come 
from  the  cities,  we  started  to  spray  the  plot  rows  3,  4,  and  5,  with 
the  iron  sulphide  alone.  Throughout  the  season,  these  rows,  3,  4, 
and  5,  were  sprayed  only  with  iron  sulphide.  On  the  control  plots, 
we  obtained  only  40  per  cent  of  perfect  fruit;  25  per  cent  were 
marked  with  curculio,  and  nearly  7  per  cent  were  marked  with  cod- 
ling moth.  The  rest  were  diseased.  In  the  plots  sprayed  with  iron 
sulphide  alone,  and  with  the  commercial  lime  sulphur  plus  the 
arsenate  of  lead,  the  results  are  surprisingly  similar.  For  instance, 
the  perfect  fruit  with  the  iron  sulphide  was  63  per  cent ;  with  the 
commercial  lime  sulphur  and  arsenate  of  lead,  it  was  64  per  cent. 
With  the  iron  sulphide  alone,  the  curculio  injury  was  reduced  to  a 
little  over  8  per  cent.  With  the  commercial  lime  sulphur  and 
arsenate  of  lead,  the  reduction  was  almost  to  8  per  cent.  With 
the  codling  moth,  with  the  iron  sulphide  alone,  the  reduction  was 
about  one-half  that  of  the  control,  namely,  Sy^  per  cent. 


70     GRASSHOPPERS  AND  OTHER  INJURIOUS  INSECTS  OF  1911  AND  1912. 

The  results  are  so  striking  that  we  think  the  iron  sulphide 
should  be  experimented  with  next  season  very  carefully  to  find  out 
whether  it  is  as  good  an  insecticide  as  these  tables  seem  to  show. 

In  all  about  16,500  apples  were  counted,  3,500  more  than  in 
1911. 

Spraying  Plums. 

The  plum  orchard  on  the  hill  of  the  station  grounds  was  again 
divided  into  three  plots.  This  year  the  merits  of  iron  sulphide  and 
commercial  lime  sulphur  with  three  pounds  of  arsenate  of  lead  were 
tried. 

On  April  12,  two-thirds  of  this  orchard  was  sprayed  with  com- 
mercial lime  sulphur,  one  part ;  water,  nine  parts,  and  applied  as  a 
dormant  spray,  one-third  of  the  plum  orchard  being  left  unsprayed, 
as  check.  On  May  20th,  one-third  of  the  same  orchard  was  sprayed 
with  the  1-30  commercial  lime  sulphur  compound  with  three  pounds 
of  arsenate  of  lead  to  every  fifty  gallons  of  the  mixture.  One-third 
was  sprayed  with  self-boiled  lime  sulphur  solution,  10-10-50,  to 
which  was  added  iron  sulphate  at  the  rate  of  three  pounds  to  every 
fifty  gallons  of  mixture.  On  June  20th,  these  two  last  sprayiiigs 
were  repeated,  the  remaining  one-third  of  the  orchard  being  left  as 
control. 

Brown  rot  was  particularly  bad  in  1912  and  the  results  were 
very  good  in  spite  of  the  fact  that  apparently  there  should  have  been 
an  extra  spraying  later  in  the  season.  In  all  32,640  plums  were 
counted. 

Results. 

In  the  control  or  check  plot  (unsprayed)  31  per  cent  of  the 
plums  were  perfect.  23.5  per  cent  were  marked  with  curculio  and 
the  rest  were  diseased.  With  lime  sulphur  and  arsenate  of  lead, 
45.4  per  cent  were  perfect;  10  per  cent  were  marked  with  curculio; 
rest  diseased.  With  iron  sulphide,  60  per  cent  were  perfect ;  11.8  per 
cent  were  marked  by  curculio ;  rest  diseased. 

This  shows  that  iron  sulphide  is  not  the  best  insecticide  for  cur- 
culio, but  is  an  excellent  fungicide  for  brown  rot,  perhaps  the  best 
we  have  at  this  date.  Present  results  indicate,  however,  that  it  is 
nearly  as  good  for  curculio  as  arsenate  of  lead  with  commercial 
lime  sulphur. 
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CORN  BILL  BUG, 

Tills  insect,  first  reported  to  us  in  1910,  is  proving  to  be  a  serious 
pest  in  Minnesota.  On  June  1*?,  1912,  we  received  a  report  from 
Mr.  E-  J-  Pond  at  Shakopee  to  the  effect  that  about  twenty  acres  of 
corn  on  his  land  had  been  ruined  by  the  Corn  Bill  Bug.  SpheU' 
apharits  parvolMs*  Mr.  Eabcock,  in  charge  of  our  insectary,  was 
sent  to  Shakopee,  and  his  report  of  his  findings  and  upon  the  sum- 
mer's work  with  this  pest  follows: 


Fiff.  5.J. 


A  IfltnDesotii  tforn  (JeM  (about  20  acres),  practically  ddfftro3r(*<) 
hj  the  Corn  Bill  Bur.    Bubcock* 


**Upon  looking?  throtijifh  the  breedififr  cage  records,  reference  was  found 
relative  to  the  corn  bill  bug  for  1910.  The  injury  was  caused  at  that  time 
in  the  above  named  locality.  The  record  as  entered  by  Mr.  Spooner  is  as 
follows:  'The  field  had  been  cyltivated  for  forty  years.  Previous  to  1910 
almost  the  entire  corn  field  had  been  covered  by  high  water  from  time  to^  time, 
tfauE)  furnishing  an  ideal  contiition  for  the  existence  of  this  pest.  In  the  spring 
of  WW  the  field  was  planted  to  corn  and  wheat,  the  wheat  oeing  more  severely 
attacked.*  In  the  spring:  of  1911  the  field  was  plowed  to  wheat  and  corn,  the 
wheat  being  all  destroyed  except  about  half  an  acre.  On  June  9th  the  com 
Rhowed  evidence  of  attack  in  practically  every  hilL 

On  July  5,  1912,  I  made  an  investigation  to  determine  the  extent  of  the 
damage  and  its  probabilities  in  the  future.  The  field  was  planted  to  corn  in 
the  spring  of  1912.  Out  of  25  acres  of  corn  at  least  20  acres  were  practically 
njined.  The  beetles  were  so  numerous  that  they  coyld  be  seen  traveling  over 
tile  surface  of  the  ground  from  place  to  place,  but  two  days  later  only  two 
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beetles    were    observed    moving    about, 

while  some  of  the  others  were  secluded 

in  moist  places,  and  still  others  feeding. 

The  reason  for  this  is  probably  due  to  the 

fact  that  on  July  4th  it  rained,  but  dur- 
ing   the    four    days    following    the    sun 

dried  the  surface  of  the  soil.     It  must 

also  be  noted  that  this  pest  thrives  best 

in  low  bottom  land  where  there  is  more 

or   less   moisture.      There   were   hills   of 

corn   here   and   there  that   survived   the 

attacks.     The  highest  number  of  beetles 

observed  attacking  a  single  hill  of  corn 

composed  of  three  stalks  were  thirteen. 

There  were  several  ears  of  corn  scatter- 
ed over  the  field  and  more  or  less  buried 

in  the  soil.     In  every  case  beetles  were 

observed    feeding    upon    the    kernels    of 

these  ears  of  corn.     The  highest  number 

of  beetles  observed  feeding  upon  a  single 

ear  of  corn  were  43.     However,  the  aver- 
age number  was  about  ten.    Mr.  Spooner 

stated  that  he  observed  evidence  of  the 

corn  bill  bug  injury  as  late  as  June  9th. 
The  spring  of  1912  was  late  and  this 

fact    I    believe    is    the    real    cause    why 

similar    injuries    were    observed    during 

the  first  part  of  July. 

The  injury  to  the    grain  crop  is  not 

when  it  is  well  up,  say  18  inches  high  or 

more,  but  it  is  all  done  when  the  corn  or 

wheat  is  just  coming  up.     The   ground 

is  barren  and  the  over-wintered   adults 

are  hungry;  hence,  as  soon  as  the  young 

com  or  wheat  appears  the  beetles  leave  the  native  sedge  and  attack  the  more 

tender  and  attractive  foliage. 

The  method  of  attack  is  thus;  The  tender 
shoot  is  discovered,  the  pest  climbs  upon  it, 
turns  itself  upside  down,  that  is,  head  down 
and  body  up  parallel  to  the  shoot.  The  claws 
grasp  the  shoot  firmly;  with  its  beak  against 
the  shoot  the  pest  eats  a  round  hole  into  and 
often  through  it,  which  is  only  one-eight  inch 
or  less  in  diameter.  While  eating  the  head  is 
kept  moving  a  little  from  side  to  side  and 
backward  and  forward,  sometimes  a  very  little 
and  sometimes  a  great  deal,  enough  so  that 
in  place  of  a  round  hole  it  would  sometimes 
be  a  long  narrow  and  deep  slit.  In  no  case 
did  I  observe  in  green  foliage  a  hole  to  be 
deeper  than  the  full  length  of  the  beak,  how- 
ever in  kernels  of  moist  corn  where  several 
beetles  were  feeding,  the  entire  contents  of  the 
kernel  would  often  be  eaten  out.  Where  two 
or  more  punctures  to  a  single  shoot  was  made, 
the  plant  was  sure  to  die.  This  is  when  the 
real  damage  is  done.  In  most  cases,  the  punc- 
tures were  made  from  one  inch  above  the  soil 
to  at  least  three-eights  of  an  inch  below  the 
surface  of  the  soil. 
From  observations  made  in  the  field  and  at  the  insectary  the  beetles  were 
found  to  feed  upon  the  tender  shoots,  but  during  bright,  sunshiny  days,  the 


FifiT. 


51.      Details  of  injury  to  corn  plant, 
before  and  after  unfoldinif  of 
first  leaves.    Babcock. 


Fifir.  52,     Dorsal  view  of  Sjtfn  nnjtfi 
riiM  jiai'i'oliis.    Orijrinal. 
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boots  iwere  attacked  at  the  surface  of  the  soil  and  below.  On  old  plants,  say 
S  inclies  and  up,  beetles  were  found,  in  rare  cases,  feeding  a  few  inches  above 
he  soil,  and  they  were  always  found  in  greater  numbers  on  the  shady  side 
ven  on  very  young  shoots. 

On  the  11th  of  July,  copulating  was  quite  general  all  over  the  field  but  I 
ras  unable  to  observe  a  single  specimen  deposit  an  ef^g  either  in  the  field  or  in 
lie  inse(!tary. 

A    survey  of  the  land  ad- 
joining: the  cornfield  was  made.  ^^.^__.„ -  --^^ 

On  the  east  side  was  a  creek  and  ^     T^-''''    -^ -■  i^ 

many   trees,  to  the  south  was  a         yl^  yC>-~^^^^-^-^ 

meadow   of  wild  sedge  and  red     /^Rt  /\S — ^     ]    LL''^^^ 

clover,  on  the  west  were  weeds,    /flj^^^^^'^^rii r-X       ^^>^^— — -^ 

ahruhsy  trees  and  the  Minnesota    If  li/' — l^^^^^^^^^S^c^         \\ 

river,   to  the  north  lay  a  small    'n/ /l^^ —  ^'"""\\  j\ 

strip  of  land  that  was  cultivated    ^/  11  \\  zi;,,,.^,^ 

in  1911  but  left  untouched  dur-    ^   H  4i___  *"*~^ 

ing  1912.    Some  wild  sedge  was   >*«-^  ^**=>-9 

fjrroixriiig  here  and  there  in  the 

last  named  field.    A  few  beetles  Fisr-  sa.   side  view  of  ^v.  parvoiug.  Orifdnai. 

were     found    feeding  upon   the 

sedpre  south  and  north  of  the  field,  but  no  larvae  could  be  found. 

Over  150  adults  were  brought  in  to  the  insectary  and  kept  in  four  large 
shell  vials  for  seven  days.  No  copulating  was  observed  nor  any  eggs  to  be 
found  but  on  July  18th,  forty  vials  were  used,  four  beetles  in  each  vial.  In 
about  ten  minutes  two  adults  were  observed  in  coition.  The  next  day  several 
pairs  in  coition  were  noticed.  On  July  20th,  one  vial  contained  three  eggs  and 
another  one  egg.  These  eggs  are  small  elliptical  and  pearly,  of  about  1-16 
inches  in  length.  They  were  probably  all  infertile  for  I  was  unable  to  obtain 
any  young. 

In  the  insectary  and  in  the  out-door  cage  the  corn  bill  bug  was  observed 
to  feed  upon  corn,  wheat,  oats,  barley,  timothy,  foxtail,  and  wild  sedge,  but  I 
have  never  noticed  it  to  feed  upon  any  plant  other  than  a  grass  or  a  sedge. 

As  late  as  October  15th,  larvae  and  adult  hcetlen  were  found.  The  larvae 
in  every  case  were  found  on  or  partly  in  the  inside  of  a  bulbous  root  of  the 
sedge,  the  open  end  of  the  cell  being  extended  into  the  soil  a  short  distance  by 
silken  threads  mixed  with  soil  particles.  From  this  it  is  very  probable  that 
the  corn  bill  bug  passes  the  winter  in  two  stages,  one  as  larva  in  the  bulbous 
root  of  the  sedge  and  second  as  an  adult  in  rubbish  and  other  sheltered  places. 

Summary. 

The  corn  bill  bug  is  a  snout  beetle  and  varies  from  five-sixteenths  to  six- 
sixteenths  of  an  inch  in  length,  and  is  of  a  blackish  color,  with  a  few  parallel 
lines,  indented  with  pits,  running  lengthwise  on  the  back.  The  beetles  hiber- 
nate over  winter  in  the  adult  stage,  seeking  shelter  under  grass,  rubbish,  in 
the  soil  and  other  suitable  places.  The  larvae  also  probably  pass  the  winter 
in  the  bulbous  root  of  the  wild  sedge,  as  they  have  been  found  as  late  as 
October  15th,  the  time  this  article  was  written. 

In  the  spring  the  adults  attack  the  wild  sedges  and  grasses  until  the 
wheat,  oats,  timothy  and  corn  start  to  come  up,  when  they  attack  the  tenderer 
and  more  palatable  food  supply.  Egg  laying  takes  place  in  late  spring  and 
early  summer,  the  time  varying  according  to  the  season.  So  far  as  known  in 
Minnesota,  there  is  only  a  single  brood  in  a  year. 

Areas  growing  sedges  or  rushes,  or  any  grass  crop  infested  with  the 
pest,  plowed  under  in  the  spring  and  planted  to  corn,  timothy,  wheat,  oats 
barley  or  rye  is  almost  sure  to  be  attacked.  Since  this  insect  attacks  only 
grass  crops,  so  far  as  is  known,  and  the  adults  pass  the  winter  under  grass, 
weeds  and  in  the  soil,  a  preventive  is  suggested.  Late  summer  or  early  fall 
plowing  of  grass  land  intended  for  corn  the  following  year  will  probably 
destroy  most  of  the  beetles.  It  would  be  far  better  however  to  sow  the  field 
to  some  other  crop  than  a  grass  or  grain  crop,  instead  of  corn,  as  for  instance, 
potatoes,  tomatoes,  beets,  cucumbers,  etc.'' 
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It  is  well  to  record  here  the  occurrence 
last  summer,  1912,  of  another  "bill  bug*' 
larger  and  more  robust  than  the  one  above 
described.  It  can  evidently  be  referred  to 
Sphenophorus  ochreus. 

We  received  specimens  of  this  insect 
during  the  summer  from  a  farmer  who 
complained  that  they  were  "killing  his 
chickens."  These  beetles  have  very  sharp 
claws,  and  when  seized  by  chickens  they 
probably  scratched  and  perhaps  bit  the 
fowls  in  the  soft  parts  about  the  mouth, 
being  quite  able,  on  account  of  their  size 
and  strength,  to  draw  blood  and  cause 
some  distress  to  the  fowls  so  afflicted.  A 
little  later,  July  11th,  one  of  our  field  men 
discovered  this  same  beetle  causing  consid- 
erable damage  to  wheat  at  Redwood  Falls 
on  the  farm  of  Mr.  Winn.    He  reports  as  follows 


Fig.  54.      8.  or hreu 9,  doTS&l 
view.    Orierinal. 


"I  noted  the  following:  conditions:  Damage  may  be  done  in  either  or  both 
of  two  ways  depending:  upon  the  stage  of  plant  growth  at  which  the  insect 
first  attacks  the  wheat.  In  the  first  case,  where  the  insect  attacks  the  wheat 
before  it  has  'headed  out/  the  weevil's  attack  is  made  by  slitting  the  stem 
and  feeding  upon  the  inner  portions  of  this  stem;  in  such  cases  when  the 
head  appears  it  is  white  and  without  substance  in  the  berries.  When  the 
attack  is  made  later  and  after  the  head  had  opened  the  weevil  simply  feeds  upon 
the  berries  of  the  wheat  while  still  in  the  milk.  Its  position  in  feeding  is 
characteristic, — it  forces  its  way  down  among  the  'beards',  head  downward, 
clinging  to  the  beards  or  spines  and  eating  through  the  "husk**  feeds  at 
leisure  upon  the  soft  grain.  To  escape  capture  or  to  change  its  feeding  place 
it  backs  up  the  spines  until  free. 

All  the  damage  which  I  have  noted  has 
been  upon  Velvet  Chaff,  a  bearded  wheat, 
while  the  Blue  stem,  a  smooth  or  beardless 
variety  was  left  notably  untouched.  Re- 
ferring to  map  herewith  attached,  it  wiU 
be  noted  that  this  first  field  examined, 
which  was  typical  of  others  noted,  is  in 
large  part  a  low  tract  of  land,  which  in  the 
meadow  "A"  is  a  rather  marshy  spot  "a." 
The  whole  tract  "B"  is  "Velvet  Chaff"  and 
Viie.  65.    s.  orhreug.  Hide  view.  throughout  this  we  found  the  weevils  pres- 

Orijrinai.  ent  in  large  numbers — as  many  as  three  or 

four  insects  were  found  on  single  heads  of  wheat.  The  tract  "*C*'  which  is  ex- 
actly similar  as  to  soils  and  drainage  is  of  "Blue  Stem"  and  yet  here  although 
there  is  no  interval  between  the  fields  (not  even  a  ditch  or  furrow)  we  found 
none  of  the  weevils.  But  another  fact  enters  here  which  may  have  some  sig- 
nificance although  this  is  as  yet  uncertain;  the  tract  "D"  is  also  of  "Blue 
Stem"  but  here  we  found  a  very  few  of  the  weevils  in  the  low  ground  at  "d." 
Upon  my  inquiry  I  learned  that  "B"  and  "D"  were  both  plowed  in  the  Fall 
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wliile  the  tract  "C"  was  plowed  in  the  Spring.  It  appears  possible  that  this 
spring  plowing  may  have  affected  the  pups  at  a  critical  period  and  thus  ac- 
counted for  the  absence  of  the  weevil. 
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Pifir.  56.    Plan  of  wheat  fields  injured  by  S.  ochreutt.    Somes. 

This  species  of  Sphenophorus,  I  have  found  rather  sparingly  in  Iowa,  and 
the  southern  parts  of  Minnesota  during  the  past  year,  but  never  in  large  num- 
bers such  as  were  here  presented.  I  may  say  that  within  a  space  one  rod  wide 
and  three  rods  long,  we  picked  over  100  of  the  weevils  and  some  others  escaped. 
I  have  always  heretofore  found  the  insect  in  low  ground  and  associated  with 
the  "common  rush"  (Scirpus)  of  such  marshy  habitat.  In  the  more  southern 
states,  it  has  been  known  to  attack  corn,  but  so  far  as  I  know,  this  is  the  first 
instance  in  which  it  has  been  known  to  attack  wheat.  The  damage  will  doubt- 
less be  local  and  confined  to  fields  in  low  ground  such  as  the  one  here  consid- 
ered. Methods  of  control  which  suggest  themselves  are  the  planting  of  some 
less  attractice  crops  on  these  low  fields,  such  as  flax,  potatoes,  beets  or  rape; 
drainage  of  the  areas  and  possibly  spring  plowing  and  the  thorough  cultiva- 
tion of  the  field.*' 
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A  FEW  HOUS£HOLD  INSECTS. 

This  depiirtment  has  continued  its  practice  of  publishing  cir- 
culars for  free  distribution  from  time  to  time,  and  among  others 
three  have  been  issued  during  the  1911  and  1912  biennium  upon 
**  Household  Insects.*'  These  contained  illustrated  articles  on 
Fleas,  Bedbugs,  Cockroaches,  Carpet  Beetles,  Mosquitoes,  Ants, 
**Silver  Fish,"  Crickets,  etc.,  and  are  in  part  reproduced  herewith. 


BEDBUGS. 

Cimex  Uctulariu.^  Linn. 

No  housekeeper  or  landlord  possessing  any  degree  of  pride  is 
going  to  allow  this  disgusting  pest  to  obtain  a  foothold  upon  his  or 
her  premises.  Unfortunately  its  entrance  into  a  house  or  hotel  can- 
not always  be  foreseen  or  prevented;  travelers  coming  in  contact 
with  people  of  careless  habits,  and  occup\ing  rooms,  or  berths  in 
Pullman  cars  which  may  be  infested  are  likely  to  carr>*  this  unwel- 
come pest  either  to  another 
hotel  or  into  one's  own 
home,  where  the  mere  sug- 
gestion of  '*bugs"  drives  a 
housekeepr  to  desperation. 
To  the  credit  of  the  sleep- 
ing car  companies  it  may 
be  said  that  sleeping  cars 
appear  to  be  surprisingly 
free  from  infestation,  due 
probably  to  their  process  of 
cleaning. 

Then,  too,  servants  com- 
ing into  a  house  or  hotel 
from  no  one  knows  where 
(frequently  from  cheap 
lodging  houses)  sometimes 
bring  the  pest  with  them. 
They  may  be,  as  is  the  case 
\\\\\\  Honu^  ptH>pK\  absolutely  indifferent  to  the  presence  or  bite  of 
\\\\i\  in.Mii'l.  hud  tluMvforo,  the  bugs  increase  unmolested  in  the  ser- 
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vant*s  quarters,  until  some  day  the  housewife,  not  dreaming  that 
the  house  is  afflicted,  is  dismayed  to  note  their  presence  in  one  or 
more  rooms  occupied  by  the  family. 

I^ife  History. — The  bedbug  belongs  to  the   order   Hemiptera, 
the  family  Cimicidae,  and  is  a  true  bug.    The  accompanying  illus- 
tration may  give  one  an  idea  of  the  insect,  which  is  pale  yellow, 
more  or  less  translucent,  or  brownish,  or  mahogany  color  if  filled 
with  food.    It  may  show  different  degrees  of  red,  depending  upon 
the  amount  of  blood  it  has  absorbed.    Like  other  true  bugs,  it  feeds 
by  inserting  Its  beak-like  proboscis  through  the  skin,  and  as  is  very 
apparent,  may  well  be  the  cause  of  infecting  a  human  being  with  an 
infectious  or  contagious  disease,  the  germs  of  which  it  may  have 
obtained  from  a  previous  victim. 

That  bedbugs  can  go  a  long  time  without  food  is  a  well  known 
fact  (one  is  recorded  as  having  been  kept  alive  in  a  bottle  for  a  year 
without  nourishment)  naturally  losing  color  as  the  result  of  pro- 
longed fasting,  and  even  migrating,  it  is  said,  from  one  dwelling 
left  unoccupied  for  some  time  and,  in  consequence,  foodless,  to  an- 
other house,  where  the  presence  of  human  beings  promises  an  abun- 
dance of  nourishment.  Fortunately  for  those  of  us  who  are  obliged 
to  travel  considerably,  these  bugs  are  not  active  in  winter.  Associ- 
ated with  man,  practically  everywhere  in  the  world,  they  have  from 
time  immemorial,  apparently,  regarded  him  as  their  special  prey, 
not  only  to  feast  upon,  but  also  to  be  avoided  at  times  when  he  is 
awake,  for  they  are  strictly  nocturnal  in  their 
habits,  scurrying  to  their  places  of  concealment 
in  cracks  or  crevices  of  bedsteads,  walls,  mop 
boards,  and  the  like,  and  under  torn  wall  paper, 
at  the  coming  of  daylight.  Depressed  in  shape, 
they  are  especially  adapted  to  crawling  into 
narrow  cracks,  and  between  two  flat  surfaces 
quite  closely  opposed. 

The  yellowish,  white  eggs,  varying  consid- 
erably in  number  (from  six  to  fifty  some  writ- 
ers state)  are  laid  in  cracks  on  bedsteads  wains- 
coting, mop  boards,  under  torn  wall  paper  pos- 
sibly,  and   wherever   concealment   is   offered,     pig.ss.    Eirw  of  Bedbug. 
These  eggs  hatch  in  about  a  week,  and  the  cycle         KmarKcd.  Lu«rer. 
from  and  including  the  egg  stage  to  the  adult  is  said  to  be  about 
seven  weeks.    Young  and  old  have  the  offensive  "buggy"  odor, 
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shared  by  many  others  of  this  order,  which  odor  is  always  indicative 
of  their  presence,  even  if  one  cannot  see  them.  Personally  the 
writer  believes  the  odor  of  carbolic  acid  in  a  bed  room  to  be  quite  as 
offensive  as  the  bedbug  smell,  for  the  former  odor  advertises  the 
fact  that  bugs  are  or  have  been  present,  and  at  once  fills  the  guest 
with  alarm,  whereas  in  its  absence  he  might  remain  peaceful  in 
imagined  security  until  he  retired  for  the  night. 

It  is  believed  that  these  bugs  must  at  times  get  at  least  some 
nourishment  from  the  moisture  in  newly  felled  logs,  used  while 
green  in  building  log  houses,  but  it  must  be  borne  in  mind  that  there 
are  bugs  closely  resembling  bedbugs,  and  frequently  believed  to  be 
the  same,  and  yet  not  the  real  bedbug,  found  in  Cottonwood  logs. 
So  firm  is  this  belief  that  the  writer  has  had  Westerners  (Montana 
and  Dakota  residents)  declare  that  they  were  absolutely  sure  of  the 
identity  of  the  bugs,  and  dared  him  to  prove  to  the  contrary.  These 
insects,  while  quite  close  resembling  the  bedbug,  belong  to  a  differ- 
ent genus  and  species.  Another  species  commonly  taken  for  a  genu- 
ine bedbug  occurs  sometimes  in  the  nest  of  barn  swallows,  another 
on  bats,  or  rather,  where  these  animals  "roost."  According  to  Mar- 
latt,  species  closely  allied  to  the  real  bedbug,  but  not  the  same 
species,  occur  in  England,  one  in  pigeon  lofts,  another  in  martin 
nests,  and  the  third  in  locations  frequented  by  bats. 

Remedies  and  Methods  of  Prevention. — The  old  proverb,  "an 
ounce  of  prevention  is  worth  a  pound  of  cure,"  is  applicable  here. 
A  housekeeper,  either  in  a  private  house,  or  in  a  hotel,  lodging 
house,  or  boarding  house,  should  be  extremely  careful  not  to  have 
any  brought  into  the  house,  or  at  least,  if  suspecting  their  en- 
trance, she  should  make  heroic  efforts  immediately,  before  they  be- 
come numerous,  to  eradicate  them.  Wooden  bedsteds  should  be 
dispensed  with  in  houses  likely  to  be  subject  to  bedbugs,  and  metal 
ones  substituted. 

Once  well  established  in  a  house  they  are  very  hard  to  eliminate. 
This  is  particularly  true,  for  obvious  reasons,  if  a  fiat  is  infested. 
Fumigation  with  formaldehyde  is  hardly  to  be  regarded  as  satisfac- 
tory. The  same  might  be  said  of  burning  sulphur  candles,  though 
the  latter,  barring  the  unavoidable  tendency  to  tarnish  metal  noted 
in  the  use  of  sulphur  will,  if  used  at  sufficient  strength,  and  for  a 
long  enough  period,  kill  most  or  all  of  the  bugs  which  are  reached. 
Since  some  may  not  have  come  in  contact  with  the  sulphur  fumes, 
and  since  the  eggs  may  not  have  been  destroyed  by  the  first  treat- 
ment, a  second  or  third  application  would  be  necessary  in  bad  cases 
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nt  infestation.    The  candle,  or  candles  (for  this  remedy  calls  for 
a  heavy  dose  of  sulphur)  should  be  placed  in  a  metal  dish,  and  this 
dish  in  a  much  larger  vessel  containing  water,  thus  taking  all  pre- 
caution agrainst  a  boiling  over  of  the  burning  sulphur,  and  setting 
fire  to  the  carpet.    Close  all  apertures,  including  the  keyhole,  set 
fire  to  sulphur  and  shut  the  door,  leaving  the  room  closed  for  five 
or  six  hours.    All  metal  such  as  nickel  or  brass,  or  silver  (or  gilt) 
will  be  tarnished  if  exposed  to  the  fumes  of  sulphur,  and  should  be 
removed  from  the  room  before  the  operation,  or  coated  with  vase- 
line. 

Other  more  radical  treatments  are  those  of  fumigation  either 
with  bisulphide  of  carbon  or  with  hydrocyanic  acid  gas,  the  latter  so 
dangerous  to  human  life  that  it  should  only  be  used  in  extreme  cases 
and  under  the  direction  of  a  practical  entomologist,  familiar  with 
its  dangerous  properties.    In  fumigating  with  bisulphide  of  carbon 
about  one  pound  of  the  liquid  for  every  1,000  cubic  feet  of  space 
should  be  the  proper  proportions,  placed  in  flat  dishes,  earthenware, 
crockery  or  wood.    The  operator  should  avoid  breathing  the  fumes 
arising  from  this  compound,  and  as  this  gas,  when  mixed  with  air, 
is  highly  explosive  no  light  of  any  kind  should  be  brought  near  the 
liquid,  or  into  the  room  which  is  being  treated  until  such  room  has 
been  thoroughly  aired.    As  bisulphide  of  carbon  tarnishes,  as  it  vol- 
atilizes, all  metal,  nickel,  gilt,  silver  and  the  like  should  either  be  re- 
moved or  covered  with  a  coat  of  vaseline  which  will  protect  them. 
Close  the  room  or  rooms  tightly  for  forty-eight  hours,  then  open  and 
ventilate.    As  the  fumes  comings  from  this  compound  are  not  only 
disagreeable,  but  also  when  breathed  to  any  extent,  cause  sickness 
which  might  even,  in  extreme  cases  be  fatal,  the  house  should  be 
vacated  during  treatment,  and  where  one  house  of  a  duplex,  or  a 
"flat"  is  infested,  theie  are  serious  objections  to  this  method. 

This  division  has  found  the  following  solution  very  effective: 
Corrosive  Sublimate,  1  oz.,  alcohol,  y^  pint,  turpentine,  |,4  pi'nt, 
thoroughly  mixed.  Spray  this  into  cracks  and  crevices  on  bedsteads 
and  elsewhere  tvhere  the  bugs  may  be  secreted.  Two  or  more  ap- 
plications at  intervals  of  two  weeks  may  be  necessary.  If  an  ato- 
mizer cannot  be  obtained  use  a  feather,  or  very  fine  brush.  Label 
the  compound  POISON,  and  keep  it  out  of  the  reach  of  children. 

An  old  remedy  is  as  follows:  Spray  joints  and  cracks  with 
equal  parts  of  kerosene  and  turpentine,  then  fill  all  cracks  so  treated 
with  hard  soap. 

To  make  them  leave  a  bed  at  least  temporarily,  the  following  is 
proposed.    We  have  never  seen  this  tried,  and  do  not  speak  of  it 
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from  personal  experience :    Saturate  cotton  wads  with  oil  of  penny- 
royal and  place  in  various  places  about  the  matress. 

This  suggests  the  possibility  of  protecting  one's  self  when 
obliged  to  sleep  in  a  bed  suspected  of  being  "buggy,"  modyifying  the 
method  by  putting  a  little  oil  of  pennyroyal  on  one's  body.  The 
writer  has  secured  immunity  from  fleas  during  the  night  by  anoint- 
ing his  body  with  spirits  of  camphor.  This  might  be  effective  with 
bedbugs  also. 

COCKROACHES  OR  "CROTON  BUGS." 

Ectobia  (Phylloderma)  germanica. 

This  pest  is  distributed  practically  over  the  entire  globe.  While 
it  is  not  as  obnoxious  as  the  previous  two  insects  in  that  it  does  not, 
like  those,  attack  man  personally,  yet  its  presence  in  or  about  food  is 
sufficient  to  elicit  expressions  of  disgust  from  any  but  the  most 
callous.  The  species  under  discussion  is  only  one  of  several  but  it 
is  the  only  one  to  be  considered  here  in  that  it  is  the  species  which 
is  most  annoying  to  housekeepers  of  this  section. 

It  is  brownish  in  color,  with  two  darker  stripes  on  thorax,  the 
adults  furnished  with  thin  wing  covers  under  which  are  a  pair  of 
true  wings.  In  the  younger  stages  it  is  wingless.  The  adults  are 
rapid  runners,  and  both  old  and  young  are  lovers  of  darkness,  and 
quickly  hide  in  cracks  and  crevices  at  the  approach  of  light.  The 
opening  of  a  drawer  or  a  cupboard  in  the  daytime  often  send  them 
scurrying  away  to  more  secure  retreats.  The  female,  which  like  the 
adult  male,  is  a  little  over  half  an  inch  long,  may  frequently  be  seen 
dragging  about  behind  her  the  oblong  egg  case,  quite  as  long  as 
she  is.  This  case  is  packed  full  of  eggs,  and  in  a  short  time  the  eggs 
hatch,  each  egg  case  or  capsule  giving  rise  to  a  large  number  of 
young  roaches. 

It  is  claimed  that  this  particular  cockroach  requires  from  four 
and  a  half  to  six  months  to  reach  maturity.  It  feeds  upon  all  kinds 
of  starchy  food,  is  frequently  a  great  pest  in  bakeries,  and  at  times 
startles  the  patron  of  some  restaurant  by  scuttling  across  the  table 
under  his  very  eyes.  It  is,  therefore,  one  of  the  most  obnoxious  and 
disgusting  of  pests,  even  though  it  does  man  no  direct  harm. 

Remedies  and  Methods  of  Prevention. The  cockroach  has  evi- 
dently, like  the  bedbug,  learned  discretion  in  its  attitude  toward 
man,  and  is  extremely  wary  and  on  its  guard  against  all  poison 
baits.    Once  thoroughly  established  in  a  dwelling  it  is  extremely  dif- 
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ficult  to  eradicate.  Particularly  is  this  the  case  when  it  has  taken 
possession  of  a  flat  or  hotel,  where,  by  running  along  the  water 
pipes,  it  can  avoid  danger,  traveling  from  room  to  room  or  from 
house  to  house. 

This  Division  has  tried  various  traps,  and  practically  all  the  pro- 
prietary remedies,  besides  certain  poison  baits  of  our  own  invention, 
only  to  find  that  almost  any  remedy  is  useless  as  soon  as  this  insect 
realizes,  as  it  appears  to,  that  it  (the  remedy)  is  aimed  toward  its 
extermination.  We  find,  however,  that  they  are  frequently  caught 
in  small  numbers  in  the  Hodge  Fly  Traps. 

Perhaps  the  most  important  advice  to  offer  in  connection  with 
this  insect  is  that  the  housekeeper  should  at  the  very  first  appear- 
ance of  the  pest,  begin  a  war  of  extermination  immediately.  Every 
day  of  delay  means  a  probable  increase  in  the  ranks  of  the  enemy, 
and,  as  stated  above,  when  once  well  established,  it  is  a  Herculean 
task  to  eradicate  them.  A  careful  and  painstaking  housekeeper, 
therefore,  who  aims  at  cleanliness  in  pantry  and  kitchen,  has  the 
advantage  over  one  of  more  easy-going  habits. 

Powdered  borax  in  some  form  appears  to  be  the  chief  agent  to  be 
used  against  them,  and  probably  forms  the  base  of  the  well  adver- 
tised and  rather  high  priced  roach  powders. 

A  private  house  badly  infested,  where  the  housekeeper  followed 
the  advice  of  this  Division,  was  completely  freed  of  the  pest  by  a 
faithful  and  continuous  use  of  powdered  borax.  This  was  scat- 
tered along  the  mop-board  in  the  kitchen,  about  cracks  and  crevices 
wherever  they  occurred,  in  kitchen  drawers,  about  the  water  piper, 
kitchen  sink,  etc.,  every  evening  after  the  day's  work  was  finished, 
and  continued  for  about  a  week. 

We,  and  others,  have  found  that  a  compound  known  as  "Hoop- 
er's Fatal  Food,"  carried  by  druggists,  is  probably  the  best  remedy 
for  the  cockroach  evil,  if  its  use  is  persisted  in.  It  comes  in  flat 
cans,  and  should  be  dusted  liberally  and  frequently  in  places  where 
these  insects  occur. 

ANTS  IN  HOUSE  AND  GARDEN. 

The  few  species  of  ants  found  in  this  state  constitute  a  very 
small  fraction  of  the  ant  fauna  of  the  world,  represented  as  it  is  by 
probably  nearly  or  quite  4,000  species,  2,000  or  more  of  which  are 
already  known. 

All  or  our  common  ants  swarm  at  the  mating  season,  at  which 
time  the  males  and  females  are  winged,  losing  these  temporary  ap- 
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It   is  in  the  household,  however,  that  ants 
cause  the  greatest  annoyance,  mostly  confined 

to  the  larger  species  which,  though  nesting  out- 
side, sometimes  find  their  way  into  the  house, 

and  to  the  very  minute  red  ant,    Monomorium 

pharaonis,  which  usually  does  not  nest  outside, 

but  starts  its  colonies  in  some  warm 'location 

within  the  house.    Ants  are  frequently  found 

in  bee  hives,  seeking  such  locations  partly,  we 

believe,  for  the  warmth,  and  partly  attracted  by    ^^^^  59.  ^he  smaii  House 
the  honey.    Ordinarily,  however,  in  such  situa-      '^:tr/i^^^^^^^^ 
tions  they  do  little  or  no  harm,  for  a  good  col-      t^"jnnai. 
ony  of  bees  can  easily  protect  themselves  and  annihilate  the  ants  if 
they  become  too  nurfierous. 

Remedial  Measures. — The  housekeeper's  fight  against  ants 
within  doors  can  be  classified  under  two  heads,  first,  protecting  food 
material  from  their  attack,  and  second  (and  far  more  satisfactory) , 
destroying  the  colony  or  colonies,  including  the  queen  or  queens,  and 
thereby  putting  an  end  to  their  depredations.  Under  the  first  head 
we  list,  (a)  the  old  remedy  of  scattering  powdered  borax  about  the 
shelves;  (b)  the  placing  of  the  legs  of  the  refrigerator,  or  of  the 
table  or  cupboards  holding  food  in  pans  filled  with  water  covered 
with  kerosene;  (c)  placing  a  sponge  or  sponges  full  of  sweetened 
water  upon  shelves  frequented  by  ants,  and  when  they  are  covered 
with  these  insects,  dropping  them  into  boiling  water,  and  repeating- 
the  process;  (d)  poisoning  syrup  and  molasses  with  an  abundance 
of  Paris  green  or  arsenic,  and  placing  it  in  shallow  dishes  in  places 
frequented  by  the  ants;  (e)  a  saturated  solution  of  alum  applied 
over  shelves  tvith  a  brush  and  allowed  to  dry,  appears  to  leave  a  de- 
posit which  is  obnoxious  to  the  ants,  and  they  avoid  it:  (f)  another 
poison  said  to  be  eflfective  consists  of  1  part  powdered  lead  arsenate 
(probably  1/2  part  of  arsenic,  or  less,  would  be  equally  effective) 
mixed  with  five  or  six  parts  of  honey ;  (g)  oil  of  pennyroyal  on  wads 
of  cotton,  said  to  be  effective  in  driving  away;  (h)  removal  of  the 
special  food  which  appears  particularly  attractive.  One  would 
have  to  exercise  care  in  using  the  above  poison  baits,  for  if  children 
or  others  ignorant  of  their  nature  should  have  access  to  them  very 
serious  results  might  follow. 

However,  all  of  the  above,  while  remedial  in  their  nature,  fail 
frequently,  to  bring  permanent  relief,  in  that  they  do  not  reach  the 
queen  in  the  ant  nest,  and  the  numbers  of  the  ants  continue  to  in- 
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crease  until  she  is  destroyed.  Therefore,  it  is  of  the  greatest  im- 
portance to  seek  for  the  nest,  out  of  doors  in  the  case  of  most  of  the 
species  entering  dwellings,  but  usually  indoors  in  the  case  of  the 
very  small  ant,  almost  microscopic  in  size,  known  as  Monomorium 
pharafmis  which,  if  it  once  gets  a  foot-hold  in  a  house,  is  very  hard 
to  eradicate.  In  case  of  infestation  by  this  species,  find  the  nesting 
place,  which,  by  the  way,  may  be  in  a  warm  spot  in  the  cellar,  per- 
haps between  the  stones  of  the  foundation  walls,  perhaps  back  of 
baseboards  or  other  protective  matter.  When  absolutely  sure  that 
the  nest  is  found,  try  first  squirting  with  oil  can  or  syringe  such 
liquids  as  kerosene,  or  bisulphide  of  carbon  (gas  explosive  in  pres- 
ence of  artifical  light  of  any  kind  other  than  electric  bulb)  in  an  ef- 
fort to  wet  the  queen  with  kerosene,  or  kill  her  with  the  fumes  of 
the  second  named  compound.  Bisulphide  of  carbon,  by  the  way,  has 
a  most  disagreeable  odor,  is  very  volatile,  and  the  gas,  if  long  in- 
haled, may  cause  sickness  or  result  even  more  seriously  if  an  indi- 
vidual is  exposed  to  the  fumes  for  any  length  of  time.  Gasoline 
might  be  used  in  place  of  kerosene,  bearing  in  mind  its  dangerous 
nature.  In  case  of  failure  with  the  above  agents  one  must  resort  to 
either  freezing  (if  conditions  favor  this  process)  or  fumigation 
with  hydrocyanic  acid  gas.  Our  experience  in  ridding  a  private 
house  in  Minneapolis  of  this  pest,  where  it  had  been  established  and 
a  great  nuisance  for  eight  years,  may  be  helpful. 

We  first  traced  the  ants  to  their  nest  in  the  walls  of  the  furnace 
cellar,  and  tried  injecting  kerosene,  gasoline,  bisulphide  of  carbon 
into  the  crevices  between  the  stones  where  the  ants  entered.  This 
did  not  meet  with  perfect  success,  so  in  the  middle  of  winter,  with 
the  family  out  of  the  house,  we  fumigated  with  the  deadly  gas 
known  as  hydrocyanic  acid  gas,  and  afterwards  by  opening  all  the 
windows,  secured  a  temperature  in  the  house  something  like  4 
degrees  below  zero  for  three  or  four  days,  and  the  ants  have  not 
appeared  since,  although  four  years  have  gone  by  since  the  treat- 
ment. This,  as  will  be  seen,  is  heroic  treatment,  but  sometimes  the 
exigencies  of  the  case  demand  it. 

Sometimes  some  of  the  sticky  "tanglefoot"  mixtures,  which  can 
be  brought  in  bulk  quite  cheaply  are  useful  when  applied  to  the 
outer  side  of  foundation  wall,  in  keeping  out  various  kinds  of  pests 
which,  normally  outside,  sometimes  overrun  a  house.  A  three  inch 
band  of  sticky  tanglefoot  of  the  right  consistency  applied  with  a 
brush  would  form  an  effectual  barrier.  As  long  as  this  is  kept 
sticky  no  ant  or  other  insect  can  cross  it. 
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Ants  in  Lawn  or  Garden. —  The  large  mounds  out  of  doors,  each 
of  ¥rhich  is  occupied  by  hundreds  of  ants,  can  be  easily  treated  with 
bisulphide  of  carbon.     Make  eight  or  ten  holes  with  a  cane  or 
eroquet  stake,  about  eight  inches  deep,  in  each  mound.    Into  each 
hole  pour  a  good  tablespoonful  of  bisulphide  of  carbon,  closing  each 
hole  wth  earth,  and  then  throw  a  couple  of  wet  burlap  sacks  over 
the  hill,  leaving  them  over  night.    One  might  have  to  do  this  twice 
possibly;  or,  in  other  words,  until  the  queen  or  queens  are  killed. 
Where  no  mounds  are  present  and  there  are  only  a  few  small  hills, 
say  three  or.  four  or  five  or  six  holes,  a  different  method  is  advisable. 
We  find  that  by  pouring  gasoline  into  the  holes  of  such  small  colon- 
ies -we  can  stop  their  work,  using  from  half  a  teacupf ul  to  one  tea- 
cupful  when  from  three  to  six  holes  are  involved.    We  frequently 
have  to  make  applications  at  intervals  of  a  few  days,  and  sometimes 
even  three  are  necessary.    Do  not  be  afraid  to  use  plenty  of  gaso- 
line, in  order  to  reach  the  queen  or  queens  which  lay  the  eggs.    This 
liquid,  however,  will  kill  grass  or  plants  where  it  comes  in  direct 
contact  with  them. 

The  small  and  very  common  red  ant  which  makes  tiny  hills  on 
our  walks,  lawns  and  in  flower  beds  is  sometimes  a  nuisance.  It 
can  be  destroyed  by  pouring  a  little  gasoline  into  each  hole;  this, 
however,  is  a  big  job  where  they  are  numerous  and  is  hardly  worth 
while  unless  they  are  extremely  troublesome.  When  ants  are  gird- 
ling a  snowball  or  other  shrubbery,  we  first  have  recourse  to  strong 
tobacco  water  to  see  whether  we  can  drive  them  away.  If  they  still 
persist  in  eating  the  bark,  we  advise  uncovering  the  crown  and 
larger  roots,  mixing  up  arsenate  of  lead  with  a  little  water,  and  ap- 
plying it  as  thick  whitewash  to  these  parts.  Arsenate  of  lead  is  a 
poison,  which,  however,  applied  in  that  way,  would  not  injure  the 
bush.  Wood  ashes  placed  around  base  of  bush  will  sometimes 
drive  them  away. 
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THE  SILVER  FISH. 

The   illustration   accompanying  this   ar- 
ticle gives  a  good  idea  of  the  appearance  of 
this  insect,  which,  at  times,  is  a  pest  in  house-     ■sfon 
holds.     About   half   an    inch   long,    silvery-      aja 
white   in   color,   almost   fish-like   in   shape,      ^ 
quick  in  its  movements.    It  is  sometimes  seen     eco 
rapidly  scurrying  about  among  unused  books     xts 
on  shelves  not  often  disturbed,  and  in  bureau     ::^ 
drawers  where  clothing  is  stored.    It  belongs      -m^ 
to  the  lowest  order  or  group  of  insects,  which      .;-: 
ordinarily  furnishes  us  with  but  few,  if  any,      r— 
insect  pests.    Sometimes,  however,  the  silver       — 
*'     '''        ^^  ^^"^  *"*         fish  not  only  injures  books,  but  also  has  been 
known  to  injure  rugs  made  of  silk,  and  evn  destroy  silk  dresses  by 
eating  holes  in  the  same.    It  also  eats  holes  in  wall  paper  in  seeking 
the  starch  or  glue  beneath  it.    These  injuries  are  brought  about  ap- 
parently by  its  appetite  for  the  glue  and  starch  used  either  as 
sizing  in  cloth  or  paper,  or  in  the  binding  of  books. 

Remedies. — Careful  housecleaning  in  severe  cases  should  help 
in  eradicating  or  lessening   the    number   of   this    pest.      Dusting 
shelves  and  drawers  generously  with  Pyrethum    (Persian  Insect 
Powder,  Buhach,  Dalmation  Insect  Powder)   would  be  beneficial. 
The  insect  should  be  killed  whenever  individuals  are  met  with,  and 
it  should  be  borne  in  mind  that  frequent  handling  of  starched  and 
silk  clothes  will  tend  to  render  the  goods  so  handled  less  likely  to 
be  attacked.    Since  they  are  fond  of  starch,  the  poisoning  of  starch 
with  an  abundance  of  arsenic,  smearing  the  same  on  pieces  of  card- 
board, and  placing  these  poisoned  baits  on  shelves  and  drawers 
where  the  insects  are  known  to  occur,  presents  an  effective  nieans 
of  reducing  their  numbers.    A  similar  poisoned  bait  prepared  with 
glue  in  place  of  starch  might  be  equally  effective,  though  we  cannot 
speak  as  frankly  of  this  medium  as  we  can  of  the  starch.     Inas- 
much as  this  insect  sometimes  eats  the  sizing  off  of  heavily  glazed 
paper,  leaving,  however,  the  inked  parts   (text)   untouched,  indi- 
cating a  marked  dislike  for  printer'}^  ink,  we  recommend  when  silP 
material,  or  anything  in  fact  containing  starch  or  glue,  has  to  b 
stored  away  for  any  length  of  time,  that  the  same  be  wrapped  i 
several  layers  of  newspaper. 
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CRICKETS. 

One  or  more  of  our  common  field  crickets  may  be  at  times  a  nui- 
sance and  a  destructive  pest  when  domiciled  in  a  dwelling.    How- 
ever pleasant  the  chirp  of  "The  Cricket  on  the  Hearth"  (and  the 
writer  confesses  to  being  very  fond  of  their  music) ,  when  their  song 
indicates  the  presence  in  the  house  of  an  insect  which  eats  holes  in 
clothing  and  is  otherwise  obnoxious,  the  particular  housekeeper  de- 
sires to  take  measures  to  remedy  the  evil.    These  insects  are  prac- 
tically omnivorous,  partial  to  almost  any  food  product,  are  canni- 
balistic, and  as  stated  above,  will  occasionally  riddle  an  article  of 
clothing.    Marlatt  in  an  article  on  the  House  Cricket  (Bui.  4,  Ser- 
ies, U.  S.  D.  A.  Bureau  of  Entomology)  emphasizes  the  fondness  of 
crickets  for  water  and  accounts  for  their  wanton  cutting  and  gnaw- 
ing of  clothing  by  their  fondness  for  moisture,  the  intimation  being 
that  damp  clothing  is  more  likely  to  be  injured  than  dry.    He  goes 
on  to  say,  however,  that  any  of  the  common  field  grasshoppers  or 
crickets  entering  the  house  are  apt  to  gnaw  curtains,  wearing  ap- 
parel, etc. 

We  have  been  appealed  to  for  help  in  ridding  a  house  of  crickets 
which,  on  account  of  their  abundance,  had  become  a  nuisance.  At 
our  suggestion  the  afflicted  parties  used  "Hooper's  Fatal  Food," 
dusting  it  about  in  places  frequented  by  these  insects,  and  report 
success.  Note  also  what  was  said  in  the  article  on  Ants,  with  refer- 
ence to  the  use  of  tanglefoot  mixture  on  the  outside  of  foundations 
to  prevent  insects  crawling  into  houses.  Mr.  Marlatt  (op.  cit.) 
claims  crickets  can  be  destroyed  in  large  numbers  by  taking  ad- 
vantage of  their  fondness  for  liquids,  and  setting  in  places  where 
they  occur  vessels  filled  with  beer  or  other  liquid.  Many  will  doubt- 
less drown  in  such  receptacles.  Uncooked  vegetables,  small  pieces 
of  carrots,  or  potatoes,  thoorughly  poisoned  with  arsenic  may  be 
used,  taking  proper  precautions  to  prevent  accident. 

Crickets  may  be  prevented  from  eating  binding  twine  in  the  field 
by  soaking  it  before  use  in  a  solution  of  bluestone. 


MICE  AND  RABBITS. 

Liist  winter  liold  mice  were  exceptionally  severe  in  Minnesota 
id  tvniplaints  came  to  us  in  the  spring,  from  many  sources,  of 
rees  destnweil.  One  party  lest  a  large  number  of  fine  young 
naples,  a  loss  representing  several  thousand  dollars;  others  lost 
fruit  tret*s  through  their  lH?ing  girdled,  still  others  shrubbery,  etc. 
A  girdKnl  tioo  may  leaf  out  and  even  blossom  in  the  spring,  but  it 
is  suiv  to  die  in  the  fall. 

To  all  of  these  compl^^ints  this  otfice  has  answered  practically  as 
follows:  Wo  have  advised  against  early  mulching  (mulching  if  done 


M"^""^^    ^     ."^ 

W^ 


:cr  :he  n::oe  have 
r;r>.  suoh  as  oat>. 
r.-.  F?r  :ha:  mat- 
■.r;i:h  :hr  trees  are 
,-.n  :r,*hard  :n  sod. 
trf-r  a:  or  :"js:  be- 
:.i:.:r.   .-r  l>arrier 


:    V     -AV:": 


■z-  -v--  :'r.r  r:a!k>  o? 
■  •Trr  r-.j.rks  of  th 
•  i  :r:r_:  -A-hioh  :ht 
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An  application  of  a  thick  white  wash  (made  by  slaking  quick 
lime  in  water)  rendered  a  deep  blue  by  the  addition  of  a  blue-stone 
(blue  vitrol)  solution  appears  to  be  a  good  repellant  for  both  mice 
and  rabbits.    We  have  personally  used  this,  and  have  known    of 
nurserymen  making  use  of  it  with  success.     It  should  be  applied 
late  in  the  fall  and  it  would  do  no  harm  to  make  a  second  applica- 
tion during  the  winter  if  possible.    This  could  be  applied  with  a 
brush  or  with  a  spray  and  nozzle  used  for  whitewash.    The  latter 
method  would  be  preferable  in  treating  shrubbery,  and  perhaps  also 
rows  of  nursery  trees,  insuring  more  rapid  and  probably  more 
thorough  work.     The  now  well-known  commercial  lime  sulphur 


Fis:.  61.    The  Common  Cotton-tail. 

spray,  (one  part  stock  solution,  10  parts  water)  used  as  a  dormant 
spray  is  also  very  useful  as  a  preventive  of  attacks  of  rodents,  both 
rabbits  and  mice. 

Mechanical  guards  of  various  kinds  are  absolutely  reliable  and 
we  figure  several  from  an  excellent  bulletin  issued  by  the  Ohio  Sta- 
tion. These  may  be  of  paper  (the  writer  has  used  successfully  sev- 
eral thicknesses  of  newspaper)  securely  tied  on  and  extending  a  few 
inches  below  the  surface.  Rabbits  have  been  known,  however,  to 
tear  off  paper  wrappings  under  extreme  conditions.  We  would  ad- 
vise against  the  use  of  tarred  paper  in  this  connection  and  of  course 
all  such  coverings,  except  perhaps  wire  screen,  should  be  removed 
in  the  summer.    More  durable  are  the  guards  of  wood  veneer,  and 
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better  yet,  wire  screen  with  small  enough  mesh  to  keep  out  the 
mice.  This  latter  should  be  about  24  inches  wide,  thus  covering  the 
trunk  for  nearly  two  feet.  Such  protection  can  be  used  for  several 
seasons.  Of  course,  all  guards  should  extend  below  the  surface  a 
short  distance,  (two  or  three  inches).  Wood  and  paper  guards 
should  always  be  removed  in  summer  as  they  harbor  insect  pests. 

A  farmer  should  provide  for  "tramping"  down  about  his  fruit 
trees  occasionally  during  the  winter,  tramping  the  snow  down  hard. 
If  one  can  mound  young  fruit  trees  with  earth,  coal  ashes,  or 
leached  wood  ashes,  or,  best  of  all,  cinders  in  the  late  fall  so  much 


Fip.  62.     Baby  Rabbits.    Ohio  Experiment  Station. 

the  better,  first  clearing  all  rubbish  away  from  the  trunk  and 
making  sure  there  are  no  mice  runaways  or  burrows  in  the  soil  next 
to  the  tree.  These  mounds  need  to  be  only  about  twelve  inches  in 
diameter  and  about  five  or  six  inches  in  height.  Mounding  should 
be  done  late  in  the  fall,  and  these  mounds  may  be  permanent,  possi- 
bly requiring  some  renewal  each  year.  They  may  also  be  used  in 
connection  with  the  wire  screen  employed  against  rabbits. 

Cornstalks  two  feet  in  length,  fastened  closely  about  the  trunk  of 
a  fruit  tree  with  hay  wire,  make  an  effective  barrier  against  rab- 
bits. Ballou  (Ohio  Bulletin  No.  208)  recommends  that  they  be  cut 
into  two  foot  lengths  when  brought  from  the  field  before  being  fed 


to  the  stock.    After  the  stock  have  stripped  the  blades  off,  the  stalks 
of  uniform  length  can  be  g:atherd  up  and  tied  in  blades  for  futur 
Care  should  be  taken  to  remove  the  wire  when  the  stalks  are 
tken  away,  otherwise,  if  left  on,  a  tree  may  be  eventually  girdled 
and  die. 

Poisoning:  Finally,  we  can  resort  to  poisons  in  our  warfare 
against  mice,  and  probably  the  best  agent  is  sulphate  of  strychnine 
(be  sure  to  purchase  the  sulphate).  This  may  be  used  in  two  w^ays; 
(a>    upon  crushed  wheat,  or  (b)   upon  alfalfa  hay  or  green  alalfa. 


^ 

'e^ 


Utd 


the  employment  of  the  last  named  being  of  course  limited  to  sum- 
mer. The  Department  of  Agriculture  recommends  cntshed  irhvat 
for  this  purpose  in  preference  to  whole  wheat,  (Farmers*  Bulletin 
No.  352)  and  the  process  of  preparing  this  poison  bait  is  as  fol-- 
lows:  Dissolve  1  oz.  of  strychnina  sulphate  in  2  gals*  of  water  by 
boiling  in  a  closed  vessel;  pour  this  over  60  lbs*  of  crushed  wheat, 
stirring  it  through  the  mass  thoroughly  until  all  the  wheat  is  thor- 
oughly wet.  This  should  be  used  at  once,  and  care  should  be  taken 
to  scatter  the  grain  where  birds  or  other  animals  we  desire  to  pro- 


I 


ro<^ 
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tect  cannot  reach  it.  Perhaps  wide  boards  with  inch  crosspiec 
nailed  under  them  to  keep  the  boards  raised  from  the  ground,  as  re 
commended  in  an  Ohio  bulletin  is  the  best  contrivance,  or  employii 
pieces  of  drain  tile  and  placing  the  poison  inside  with  a  long  har 
led  spoon  (op.  cit.)     We  would  also  suggest  placing  this  bait,  pi 


FiK.  64.    "They  promise  to  be  good."    Ohio  Exi>eriment  Station. 

tected  from  birds  of  course,  at  the  base  of  trees  we  wish  to  sav 
along  nursery  rows.  This  bait  can  be  used  at  any  season  and  yo 
mice  are  said  to  eat  it  greedily  in  summer.  In  using  it  over  aB 
tended  area,  where  it  would  not  be  practical  to  use  board  or 
one  is  naturally  obliged  to  take  advantage  of  all  the  natural  co 
offered,  in  order  to  protect  birds,  etc. 
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During  the  winter  the  best  vehicle  for  carrying  the  poison  it 
is  claimed  in  the  government  bulletin  referred  to,  is  Alfalfa  hay.    It 
was  advantageously  used  in  a  mouse  plague  in  Nevada  up  to  the 
time  green  food  appeared  in  the  spring.    The  formula  recommended 
is  as  follows:     Good   green   alfalfa   hay   chopped   into   two   inch 
lenghts,  30  lbs.;  sulphate  of  strych- 
nia, 1  oz. ;  and  water  five  or  six  gal- 
lons or  as  much  as  the  hay  will  ab- 
sorb.   Dissolve  the  strychnine  as  rec- 
ommended above.     Place  30  lbs.  of 
chopped  hay  in  a  large  metal  recep- 
tacle and  first  sprinkle  it  with  three 
gallons  of  fresh   water,   thoroughly 
mixing  it.    Then  sprinkle  the  poison 
over  this  dampened  hay  and  thor- 
oughly mix  it.    The  hay  can  then  be 
sacked  and  is  ready  for  immediate 
use.    It  cannot  well  be  kept  for  sev- 
eral days  but  should  be  used  while 
fresh.     This  can  be  distributed  by 
hand,  near  mice  burrows  ar  along 
surface  trails.    In  cold  weather  drop 
into  the  underground  burrow.    Stock 
should  be  keut  out  of  fields  for  several 
days  after  treatment  until  rain  and 
weathering  makes  this  bait  harmless. 
While  green  alfalfa,  prepared  in 
practically  the  same  way  as  the  hay, 
was  used  with  considerable  success  in 
the  Nevada  mouse  plague  by  Govern- 
ment  workers,   even    in   the   spring 
when  green  food  was  abundant,  it 
calls  for  greater  care  in  distribution,  quickly  withers,  and  does  not 
particularly  commend  itself  to  the  writer  as  being  equal  to  the  other 
two  baits  described. 

Strychnine,  of  course,  is  a  deadly  poison,  and  the  greatest  care 
should  be  observed  to  prevent  accidents  both  with  the  sulphate 
itself,  with  the  solution  and  with  the  utensils  used,  and  with  the 
bait  itself.  The  sulphate  costs  wholesale,  in  the  neighborhood  of  75 
cents  per  oz.,  and  being  more  soluble  in  water  than  any  other  form 
of  strychnine  should  always  be  used.    Farmers  interested  in  com- 


Fig.  65.    Apple  tree,  protected  by  wire 
screen.    Ohio  Exp.  Station. 


94 


GRASSHOPPERS  AND  OTHER  INJURIOUS   INSECTS  OF   1911   AND    1912. 


bating  mice  on  a  large  scale  should  see  the  Government  bulletin 
above  referred  to. 

Inasmuch  as  mice  are  devoured  by  skunks,  foxes,  weasels,  owls, 
and  hawks,  it  would  seem  desirable  to  protect  all  or  most  of  such 
animals  which  are  commonly  regarded  as  "vermin"  and  destroyed. 


Rabbits. 

A  more  foolish  law  than  the  one  created  by  recent  legislative 
enactment  making  it  illegal  to  hunt  rabbits  in  Minnesota  with  fer- 
rets can  hardly  be  conceived  since  they  are  amongst  the  worst  pests 
of  horticulturists,  nursery- 
men and  farmers,  ami' 
yearly  cause  losses  in  tlu^ 
one  state  of  Minnesota 
amounting  to  many  thou- 
sands of  dollars.  The  mnre 
rapid  and  complete  th^i 
extermination  in  this 
State,  the  greater  the  smU 
isfaction  in  owning  nursery 
stock,  fruit  trees  and  orna- 
mentals. While  they  show 
preference  to  certain  culti- 
vated trees  and  shrubs, 
when  snow  is  on  the  ground 
they  are  apt  to  turn  to  any- 
thing which  offers  in  a 
most  unexpected  way.  They 
appear  to  be  particularly 
fond  of  Spirca  Van  Houtvl 
and  last  winter  we  noted 
Japanese  Barberries  which 
had  been  cut  down  to  snow 
line.  Even  the  spines  on 
Rugosa  Roses  appeared  to 
offer  no  obstacle.  As  a  rule 
injury  is  done  after  the  ar- 
rival of  snow,  yet  this  fall, 
1912,  we  found  them  at- 
tacking young  apple  trees 

early  in  October  while  abundance  of  green  food  was  still  at  hand. 
An  ounce  of  prevention  is  certainly  worth  several  pounds  of  cure  in 


Figr-  6A.    Guard  made  of  wood  veneer. 
Ohio  Ext)eriment  Station. 


GRASSHOPPERS  AND  OTHER  INJURIOUS   INSECTS  OF    1911    AND    1912. 


95 


connection  with  these  animals.  They  begin  to  produce  young  in 
the  spring,  in  Minnesota  perhaps  as  early  as  April,  and  continue 
during  the  summer.  Hence  destruction  of  adults  in  early  spring 
will  mean,  if  co-operation  amongst  neighbors  is  practiced,  a 
marked  lessening  of  their  numbers  to  work  havoc  the  following 
winter.  We  find  them  very  susceptible  to  poison  in  the  spring 
before  they  can  get  green  food  and  have  destroyed  them  by  powder- 
ing: crystals  of  sulphate  of  stychnia,  in  the  small  bottle  in  which  it 
is  sold  (use  the  head  of  a  heavy  nail)  and  putting  in  slits  in  small 
pieces  of  apple,  a  very  little  of  the  powder,  as  much  as  can  be  held 
on  the  point  of  a  penknife.  These  poisoned  baits  should  be  distrib- 
uted in  such  ^  way  that  other  animals  or  children  cannot  get  at 

them,   and   in   general   it  may  be 

said  that  one  cannot  be  too  careful 
with  poisons  of  any  sort.  The  use 
of  poisoned  baits  need  not  neces- 
sarily be  confined  to  early  spring, 
but  they  are  probably  more  effect- 
ive then.  Evidently  rabbits  get 
wary  of  certain  bait,  seeing  indi- 
viduals of  their  kind  perish  after 
partaking  of  it.  It  is  well,  there- 
fore, to  substitute  parsnip  or  car- 
rot for  the  apple,  when  the  latter 
ceases  to  be  effective.  The  bodies 
of  poisoned  rabbits  should  be  care- 
fully buried. 

Another  method  of  poisoning, 
applicable  in  winter  or  spring, 
which  has  the  advantage  of  not 
endangering  the  lives  of  birds  and 
other  valuable  animals,  is  the  poi- 
soning of  new  twigs  or  suckers, 
freshly  cut  from  appletrees,  by 
dipping  them  in  a  sweetened 
strychnine  solution  and  placing 
them  about  the  orchard  or  nursery 
in  the  neighborhood  of  trees  need- 
ing protection,  or  in  rabbit  run- 
ways. See  that  these  twigs  bear 
buds  and  that  the  buds  are  poi- 
soned.   When  using  poisoned  fruit,  unpoisoned  fruit  should  be  kept 


Fig.  67.    Corn  stalks  UHed  to  protect  trunks. 
Ohio  Experiment  Station. 
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out  of  their  reach.  If  poisoned  pieces  of  apple  or  carrot  are  used  in 
winter,  it  is  a  good  plan  to  place  the  baits  on  the  end  of  little  sticks 
SO  that  they  are  conspicuously  above  the  snow. 

A  gun,  or  gun  and  dog  are  useful  agents  to  use  against  rabbits. 
They  also  readily  fall  victims  to  the  old-fashioned  "figure  four" 
trap,  and  in  the  woods  to  snares,  as  every  boy  knows.  Among  rap- 
torial birds,  found  in  Minnesota,  which   prey  upon  rabbits  are 


Fiic.  68.     A  tree  '  bridire-frrafted.*'    Ohio  Experiment  Station. 

Marsh  Hawks,  Coopers  Hawks,  Red-tailed  and  Red-shouldered 
Hawks,  the  Long-eared  and  Short-eared  Owl,  the  Barred  Owl  and 
the  Great  Horned  Owl ;  the  indiscriminate  slaughter  of  these  must 
have  a  more  or  less  direct  effect  upon  the  number  of  rabbits.  The 
fact,  too,  that  in  some  states,  the  open  season  for  rabbits  is  very 
short,  and  that  on  many  farms  and  large  estates,  no  hunting  is 
allowed,  help  their  increase. 
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Diagram,  showinsr  plan  of  bridsre-ffraftincr.  Qkill 
Ohio  Experiment  Station.  onin, 


ally  worth  several  pounds  of  cure. 


Applying  repellent  washes  to 
tree  trunks  and  shrubbery  (see 
above)  is  strongly  recommend- 
ed by  this  office,  as  is  also  the 
mechanical  guards  described  on 
a  previous  page. 

We  have  not  much  faith  in 
the  low  so-called  "rabbit-proof" 
fence,  since  in  times  of  drifted 
snow  it  is  no  obstacle,  and  unless 
a  barbed  wire  is  buried  below 
the  fence  or  the  lower  edge  of 
the  fence  itself  inserted  a  few 
inches  in  the  ground,  the  ani- 
mals may  burrow  beneath  it. 

A  valuable  tree  girdled  by 
rabbits  (or  mice)  can  sometimes 
be  saved  by  bridge-grafting, 
which  consists  of  inserting  the 
end  of  several  scions  into  in- 
cisions in  the  live  bark  below 
and  above  the  injury,  the  ends 
of  each  scion  being  first  cut  into 
a  wedge-like  shape.  Grafting 
wax  should  be  carefully  and  lib- 
erally aplied  at  points  of  union 
of  scion  with  stock,  and  all 
wounds  thus  carefully  covered, 
This  requires  some  technical 
and,  as  said  above,  "an 
ounce  of  prevention"  is  gener- 
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M8PECTION  OP  MINNESOTA  NURSERIES  AND  OP  IM-  m 
PORTED  STOCK:  RECENT  FEDERAL  LEGISLATION  \3i 
AFFECTING  NURSERYMEN.  ^1*' 

In  llUl  rtfty-two  nui-series  were  inspected  and  the  $232.73  col-     '.' ^ 
leottnl  thert^for  was  deposited  with  the  State  Treasurer.    Nurseries 
reoelvinir  ivrtiftoatos  in  1911  are  as  follows: 

Viwi>  iJivw  Nwr^s^'ty  The  Faribault  Nursery 

Hi^^  HiU  N«r?6<*ry  Dodge  County  Nursery 

Th\v*.  KiHli^^lh  Nursifry  Pioneer  Nursery 

|W|\hHY^ii  Nurs^rx  Vinegar  Hill  Nursery 

IUwkiiUi\vu  Nm-^&ery  Clinton  Falls  Nursery 

Hi\Yl  Nwrs^ry  v\v  Farmers  Seed  &  Nursery  Co. 

I*»rk  Nur5wrw^s  Winnebago  Nursery 

lloWHixl  liik^  Nut-^^ri^fst  Mankato  Nursery 

S^r^tul  Nursieix  Mitchell  Nursery  Co. 

Wriiffht  Cvv  Nm-^8«ery  Fillmore  Co.  Nursery 

J^wt")  Nursery  vV.  Preston  Nursery 

S*cr^  H<^rt  Nur^^ry  Andrews  Nursery 

M^i^'tt  Nuri^ry  West  Concord  Nursery 

Ort\>tt  l^*rk  Nur^ry  E5yn:n  Nursery 

5^1.  J\*l^tt  Nur<*fry  Co.  P'air.view  Berry  Farm 

Aittt^r  I  JL*<^    Nur>*fry  W::w^?rding*s  Nursery 

Wtfdw   N'.:r<*»ry  N.'rth western  Nursery  Co. 

TUrt:<  lak*   Nur^*ery  S:v>»rr:">  Nursery 

F*irtS!v>c"  N*-^5**ry  M^ytte^d  Nurseries 

TvOsce  N*7^?e^^•  r*«-T:eid  Nursery 

N*li».*cjl  Ni7^?**ry  Co.  >C7'"t:^  Valley  Nurser>- 

Frje*^:a-y  Si.r^*ery  C.:.  Hawaiha  Gardens  Co. 
Ar?*rt  Irf-j.  NiT'serr  '-'•'•  '■  o^yijaioGed  Flower  Garden 

H*4vrtL.Ts*;fT   Nir^Hsrv  Ch  cu^?  Laie  Nursery 

Ji^Tis.-R:  Xir^Hfrj 'Ta.  Ijvyrrre  Nursery 

M_T,T«s»:cj.  S^'.o.'i  XiT'rcrv  '.' ■,  \  •-'v-jy  P:pLAr  Fon?st  Grove 

!>::  jikx-vcz:  ::  zh*^  ir  ci^r.:  ;:*  :rt-  >jjr:ni^r  of  1910  and  the  dr>'- 
Ch::s>  >rirr::^  :i»e  Ir^n  port  o:  :^*I.  <4,Tr:«e  r.-ir?*rry  stock  was  not  in 
»r:x'',iiiro-  i?.H:c  .•ocoirxc.     5:ru  v-:trry  riai::>  sutfered  severely: 
oc  :h^  ^>i:r:«rr  itr-L  A?ci?  :r^>:>  ,:  :  >uryr:<:r^Iy  welL     San  Jose 
Sv;ij^  w;i>  : .'CT'i  i:i  :wn  rLj^r^r^-s  >  shivcvc  :!i:o  Minnesota  durfng 
:N*  >vi:r^  .*•  l#lt»  oc:  ^:u.^r:l^.:^  :rJL  r:::^  amd  ft^wi^rin^  kind,  on 
iv;::r.  :rw^  ;dLrvt  ^,v5e!i  srirvii  'rrr  N-w  York  and  Pennsylvania. 
'!l>  >   ^^rVrsr^fv:  >:-.vi  w;3l>  a:  orc^  .-^scrr-'jc.    Th^  Pi>>p£ar  Beetle  was 
/v.^:::'  .•^'s:rv.c:,*^\  re:  *:  -**a;    >%:  tvt.>  y  v-jctrjti^L    Tbe  existence 
a:  :\:rM*v  >  Sr^L*:.  v''^^>:^r  >>»;C  S:xl«s  jl:*,:  Scrrry  <caJie  on  trees  ad 
'jt.-^'v:  :',^  vvr^rv  >c,vi  ^xs  >'i"::tv  .c:  :o  :;xr5*:ryTr:^»s:  and  :he  nc 
vv.Nx^N  :Vr  >r'«^iirr  -^.^  uv  -ftx^  ;rc:r.vdL>:.:tv     VV'b.  if  :2Des**  ane^  not  to  t 
;vwi".  X  VJXT':*  :V^dLrwi   v  >!  :r^:r^*cu•  a  <c  vcri«^r::  :i  !r'ir5*frr  stock  bea 
">i:  -:*»"\^   '"i'-v  ,*::  ::'v?r-r  :,^  jl  w»e^-;f.rTr  scar^f   vrtufc^  iiw^  ane  stringe 


GRASSHOPPERS  AND  OTHER  INJURIOUS   INSECTS  OF    1911   AND    1912. 


99 


would  certainly  be  destroyed.  Grasshoppers,  in  places,  injured 
apple  ^afts  noticeably.  In  one  nursery  spraying  was  resorted  to  to 
kill  this  pest.  Crown  Gall,  Anthracnose,  Rust  and  Black  Rust  were 
in  evidence  in  localities.  Two  diseases  of  apple  trees  hitherto  un- 
known in  Minnesota  were  discovered.  One  of  these  was  identified 
by  the  Division  of  Plant  Pathology — as  Coniothyrium  fuckelii. 

On  foreign  stock  in  1911  we  found  no  nest  of  Brown  Tail  Moth 
and  no  egg  clusters  of  Gipsy  Moths,  but  pupal  cases  and  larval 
skins  of  the  latter  insect  were  present  on  imported  Azaleas,  show- 
ing the  necessity  for  keeping  up  a  rigid  inspection  of  all  imported 
stock. 

In  1912,  fifty-four  nurseries  were  inspected  and  certificates  is- 
sued. The  list  follows: 


Hoyt  Nursery  Co. 
Rose  Hill  Nursery 
Vine  Grove  Nursery 
Park  Nurseries 
Old  Fashioned  Flower  Garden 
Deep  Haven  Nursery 
Thos.  Redpath  Nursery 
Minnetonka  Nursery 
Howard  Lake  Nursery 
Strand's  Nursery 
Chisago  Lake  Nursery 
Mitchell  Nursery 
Dodge  Co.  Nursery 
Jewell  Nursery  Co. 
National  Nursery  Co. 
Andrews  Nursery  Co. 
Deerfield  Nursery 
Brand  Nursery  Co. 
Clinton  Falls  Nursery  Co. 
Hutchinson  Nursery 
Amber  Lake  Nursery 
West  Concord  Nursery 
F.  E.  Cutting  Nursery 
Minnesota  State  Nursery 
Farmers  Seed  &  Nursery  Co. 
Winnebago  City  Nursery* 
Southside  Nursery 


Hawkinson  Nursery 
Spring  Valley  Nursery 
Johnson  Nursery  Co. 
A.  J.  Lindert  Co. 
Turtle  Creek  Nursery 
Fairmont  Nursery 
Sugar  Loaf  Valley  Nursery 
Luverne  Nursery 
Orton  Park  Nursery 
Albert  Lea  Nursery 
Pioneer  Nursery  Co. 
St.  John  Nursery  Co. 
Vinegar  Hill  Nursery 
Sivert's  Nursery 
Mankato  Nursery 
Preston  Nursery 
Fillmore  Co.   Nursery 
Madison  Nursery 
Tolleson   Nursery 
Wedge  Nursery 
Sacred  Heart  Nursery 
Mayfield  Nurseries 
Northfield  Seed  Co. 
Hiawatha  Gardens  Nursery 
Greenway  Fruit  P^arm 
Ritchell  Nursery 
E.  A.  Farmer 


Mr.  C.  G.  Hunter  and  Mr.  Emil  Sahler  were  inspected  in  1912 
but  have  not  been  granted  certificates  at  date  of  writing.  In  1912 
the  nurseries  were  found  to  be  for  the  most  part  in  good  condition. 
Various  injurious  insects  of  minor  importance  were  present  to 
some  extent,  some  crown  gall  on  raspberries,  anthracnose,  blight 
and  rust,  but  by  no  means  of  universal  occurence  and  not  strik- 
ingly abundant. 
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Suggested  Changes  in  Our  State  Inspection  Law. 

The  newly  enacted  Federal  law,  establishing  a  Quarantine 
Board  which  has  power  to  quarantine  any  part  or  the  whole  of  a 
state  as  far  as  nursery  stock  is  concerned,  should,  of  itself,  show 
us  the  need  of  a  more  stringent  inspection  law  in  Minnesota,  since 
under  those  conditions  Minnesota  nurserymen  could  ship  no  stock 
out  of  the* state  and  intra-state  shipments  would  in  all  probability 
be  restricted. 

Our  present  law  is  faulty  in  many  respects,  viz. :  the  entomolo- 
gist cannot  legally  inspect  ornamental  or  nursery  stock  on  private 
grounds  where  stock  it  not  grown  for  sale,  although  there  may  be 
the  most  startling  evidence  of  the  presence  of  dangerous  insect 
pests,  imported  or  domestic,  thereon.  At  present,  inspection  only 
takes  place  once  a  year  and  then  only  upon  request  of  the  owner. 
It  is  evident  that  a  pest  may  have  established  itself  in  the  nursery 
subsequent  to  inspection,  and  the  owner,  not  desiring  and  not  ask- 
ing for  inspection  the  following  year,  unconsciously  be  the  means 
of  a  ver>'  undesirable  insect  gaining  a  firm  hold. 

Our  law  as  now  worded  directs  the  inspector  to  grant  a  certif- 
icate to  anyone  raising  nursery  stock,  if  such  stock  is  free  of  pests. 
Such  a  party  may  be  merely  an  agent,  owning  only  a  quarter  of  an 
acre,  or  even  renting  said  ground,  which  is  frequently  merely  a 
place  where  left-overs  or  unsalable  stock  is  planted.  This  condi- 
tion of  affairs  should  be  provided  for  and  guarded  against. 

The  entomologist  believes  that  the  State,  not  the  nurserymen 
(as  at  present)  should  pay  the  expense  of  inspection,  for  manifest 
reasons. 

Post  office  authorities  and  express  companies  have  recently  be- 
come quite  careful  in  insisting  upon  a  certificate  of  inspection  being 
attached  to  every  package  of  stock,  stating  that  it  "was  grown 
where  inspected.**  This  has  given  rise  in  Minnesota  at  least  to  some 
peculiar  requests  upon  the  part  of  one  or  two  parties  selling  stock. 
Without  mentioning  names  we  will  say  that  A  represents  a  Minne- 
sota dealer  who  buys  stock  and  has  it  shipped  directly  from  a 
grower  in  some  other  state  to  his  customer,  but  A  does  not  wish 
to  advertise  the  nurseryman  (in  New  York,  let  us  say,  or  in  Penn- 
sylvania) from  which  he  purchases  and  he  also  desires  his  customer 
to  think,  if  possible,  that  the  order  comes  from  his  (A's)  establish- 
ment. Therefore,  A  asks  the  Minnesota  inspector  to  sign  his  name, 
officially,  to  a  statement  to  the  effect  that  the  stock  shipped  "was 
inrtpcctt'd  when'  grown,'*  said  declaration  to  be  attached  to  each 
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l>ackage  shipped  by  the  firm  from  whom  A  buys  the  stock.  Mani- 
festly, we  have  no  authority  to  act  outside  of  this  state,  and  have 
felt  obliged  to  refuse  to  do  this,  such  decision  being  endorsed  by 
the  Attorney  General. 

It  is  to  be  noted  in  this  connection  that  officials  in  one  or  two 
states  to  our  certain  knowledge  are  willing  to  certify  (and  have 
clone  so)  that  A  owns  a  nursery  (in  locality  from  which  purchases 
are  made)  etc.  This  is  manifestly  a  misrepresentation.  Some  pro- 
vision, however,  should  be  made  in  our  law  for  dealers  in  our  own 
state  who  buy  from  inspected  nurseries  in  Minnesota,  and,  not  wish- 
ing to  advertise  same,  are  nevertheless  obliged  to  place  a  certificate 
on  stock  shipped  outside  the  state. 

We  append  here  an  address  by  Mr.  H.  B.  Scammel,  our  deputy 
inspector  in  1911,  delivered  before  the  Minnesota  State  Horticul- 
tural Society  at  its  winter  meeting  in  December,  1911.  It  indicates 
very  plainly  upon  what  points  our  law  is  weak  and  how  such  weak- 
ness may  be  remedied. 

Needed  Changes  in  the  Horticultural  Inspection  Law. 

The  present  law  applying  to  horticultural  inspection  in  Minnesota  was 
enacted  bv  the  legislature  in  1903  and  revised  in  1905.  It  filled  a  long  fek 
want  and  served  its  purpose  fairly  well  during  the  past  eight  years,  but  there 
are  some  features  embodied  in  this  bill  which  do  not  cover  the  situation  exist- 
ing today,  and  it  is  earnestly  hoped  that  some  changes  and  additions  may  be 
made,  desirable  from  the  standpoint  of  the  inspector  as  well  as  from  that  of 
the  nurseryman,  which  will  became  part  of  the  law  at  the  next  session  of  the 
legislature. 

Some  states  in  which  fruit  growing  has  become  one  of  the  leading 
industries  need,  and  have  adopted,  laws  sufficiently  stringent  to  afford  good 
protection  within  their  borders;  other  states,  such  as  our  own,  the  Dakotas 
and  lesser  fruit  raising  states  have  horticultural  laws  less  severe,  and  it  seems 
right  that  differences  in  the  state  laws  should  exist  because  of  the  differences 
in  conditions  which  are  found  in  various  parts  of  this  country. 

Our  own  law  is  of  a  type  quite  different  from  that  of  California  or  New 
York,  but  our  nursery  and  fruit  growing  interests  are  not  developed  to  the 
same  extent  as  in  the  former  states,  and  it  would  seem  that  with  some  changes 
we  could  secure  a  law  which  would  better  satisfy  Minnesota  conditions. 

The  most  noticeably  weak  point  in  our  law  is  that  which  limits  inspection 
to  places  where  trees  or  plants  are  grown  for  sale.  This  may  be  done  at  the 
request  of  the  owner,  or  when  the  inspector  has  reasonable  ground  to  believe 
that  any  injurious  in.sect  pests  or  dangerous  plant  diseases  exist,  but  bear  in 
mind  that  none  other  place  than  that  where  stock  is  grown  for  sale  may  be  in- 
spected. Minnesota  nurseries  and  orchards  have  been  comparatively  free  of 
serious  insect  pests  but  suppose  an  orchard  is  found  infested  with  San  Jose 
scale  and  the  owner  refuses  to  spray.  In  such  case  he  cannot  be  reached  under 
the  inspection  law,  but  possibly  something  might  be  done  under  some  other  law, 
such  as  maintaining  a  public  nuisance. 

It  should  be  required  that  every  nursery  be  inspected  at  least  once  each 
year,  and  the  right  granted  to  examine  any  place  which  the  entomologist  may 
have  reason  to  believe  needs  attention.  It  cannot  be  too  strongly  advocated 
that  a  list  of  the  places  from  which  buds  and  scions  are  secured  by  nurserymen 
be  obtained  from  them  and  a  careful  inspection  be  made  of  the  tree  from 
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whU'h  tho  budH  and  scions  are  taken.  These  are  often  responsible  for  the 
f>(iibr<<itk  of  an  infestation  of  scale  insects,  such  as  San  Jose,  Oyster  Shell, 
I'litnam  and  Scurfy.  The  first  named  is  not  known  to  exist  in  our  orchards, 
but  lht«  lattt^r  three  are  quite  common,  and  should  trees  bearing  them  be 
rthippiMl  into  u  state  where  all  stock  received  is  inspected  they  would  undoubt- 
ful ly  bv  di»titroyed. 

In  no  H*»ction  of  the  law  can  there  be  found  a  statement  saying  that  ship- 
itKthtH  within  the  state  should  have  a  certificate  attached.  Shipments  destined 
for  olhvr  MtutfH  require  it,  and  it  was  to  meet  that  requirement  that  the  present 
Imw  wmh  patiMtHl.  The  idea  being  to  enable  nurserymen  to  do  business  outside 
ih^y  iilMlv,  but  not  being  sufficiently  particular  about  the  business  done  at  home. 
OilitU'utvM  nhould  be  on  all  shipments,  whether  outside  the  state  or  within. 
'!*(»  Mwoki^  or  withhold  a  certificate  at  present  means  only  that  the  nurseryman 
U  iirohibiUnl  fi*om  shipping  to  other  states  requiring  certificates,  and  still 
»»llow«  him  to  do  business  within  his  own  state.  To  require  only  those  nurseries 
whivh  whip  to  other  states  to  be  inspected  aims  at  protection  for  those  states 
rhiMll.v  tt»ul  not  sufficiently  protection  for  our  interests  at  home.  Minnesota 
MiHMlta  |»n>ti»i'tion   for  her  own  sake  as  well  as  for  the  benefit  of  surrounding 

I'liih  Iviuln  to  the  question  of  who  shall  pay  for  inspection,  the  nurserj^- 
umii  «n  I  ho  .'^tatc.  The  .Minnesota  law  states  that  a  fee  of  five  dollars  per 
ii»«v  mul  i».\|»vh.soM  shall  be  collected  for  the  inspection  of  a  nursery.  When  a 
iiuu»bvM  m\'  iiuiHorivs  are  on  a  circuit  it  is  a  most  difficult  matter  to  determine 
Lhn  quiii  lo  Uv  a»llootcd  fi\>m  each,  e^pecially  the  apportioning  of  the  expense 
HMMUiil,  aiul  It  is  almost  impossible  to  do  this  in  any  way  except  approxi- 
luaLitly.  Iho  important  point  in  connection  with  the  matter  of  fees  is  that  the 
iholiiutm  iliK'h  not  always  feel  at  liberty  to  spend  as  much  time  as  he  would 
llKi:  in  a  iiuif^cry  because  such  time  is  being  paid  for  by  the  nurseryman,  and 
jL  io  uhl.v  Ian  to  him  to  keep  expenses  as  low  as  possible.  There  are  two  nur- 
»u:iitift  hiMf,  perhaps  a  third,  that,  were  they  in  a  state  where  San  Jose  Scale 
in  t  Jimmtju,  each  would  require  the  time  of  two  men  for  six  or  seven  days  to  be 
piopcrl.\  ih.«5pected.  This  scale  having  been  found  in  two  nurseries  this  year, 
rcceivtMl  in  b(»th  cases  from  eastern  states,  it  has  become  necessary  to  spend 
iljorc  Lime  in  these  examinations,  and  it  is  recommended  that  either  the  work 
be  liciiie  at  htate  expense  or  a  small  fee  without  expenses  be  charged  in  order 
to  give  the  inspector  every  opportunity  to  spend  a  sufficient  amount  of  time  in 
the  inhpertion.  An  examination  of  the  horticultural  inspection  laws  reveals 
the  fatt  thtit  in  approximately  one-fourth  of  the  states  inspection  is  made  at 
the  expense  (»f  the  nurserymen,  and  usually  a  fee  is  charged  in  addition,  while 
in  tlie  other  three- fourths  the  states  appropriate  funds  for  this  purpose. 

The  time  allotted  for  this  paper  permits  me  to  speak  of  one  other  point 
wijich  is  that  the  term  "nursery  stock"  should  be  defined  in  the  law.  Such  def- 
inition must  be  broad  enough  to  cover  the  florist's  stock  which  is  re- 
(eivetl  here  in  the  fall  from  Europe,  and  permit  of  its  inspection.  This  stock 
is  often  classed  as  greenhouse  stock  in  this  countr>%  but  being  field  grown  in 
tiU J  ope  it  should  be  inspected  for  Brown  Tail  Moths  nests  and  Gypsy  Moth 
e^g  clusters.  A  word  of  advice  to  those  who  ship  greenhouse  stock  will  not 
l;e  out  of  place  here.  This  may  be  shipped  into  the  state  or  out  of  it  without 
a  certificate  and  in  order  to  avoid  any  delay  which  might  arise  if  an  inspector 
.•-hould  hold  up  a  shipment  for  inspection  because  of  alack  of  certificate,  every 
gj  eenhouse  manager  should  clearly  label  each  package  with  the  words  "Green- 
hou^e  Stork." 

This  gives  an  opportunity  for  an  unscrupulous  man  to  practice  decep- 
i;o;  .  ijiii  if  the  necessity  arises  a  means  will  be  found  to  detect  such  an  act, 

J^/^l  j«  nltmal  inspection  laws  are  still  in  the  formative  period,  but  con- 
.1. J  ij^  rJ^ahKJng  for  the  better,  weaknesses  are  being  found  and  corrected,  and 
ii  jc  ifhi'j  by  continually  striving  for  their  improvement  that  laws  can  be 
<  v.JvMJ  vj^jrh  will  eirectiially  control  the  situation." 

W^iJ*  )n.sp('rtir)n  of  nurseries  is  not  compulsory  under  the  Min- 
;,< .  viiji  ii^W;  ao  MOW  worded,  our  nurseries  are  compelled  by  the  laws 
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of  other  states  to  have  their  stock  inspected  before  it  is  shipped  to 
them.  Many  of  the  nurserymen  who  do  not  ship  outside  realize 
that  it  is  a  very  good  thing  to  have  their  stock  looked  over  by  an 
expert  from  the  Agricultural  College  and  his  stamp  of  approval 
placed  thereon,  also  ask  for  inspection. 

This  relation  between  the  Experiment  Station  and  the  nurseries 
works  to  advantage  in  a  double  way ;  it  protects  the  public,  and  it 
insures  to  nurserymen  a  careful  oversight  of  their  stock  and  infor- 
mation and  help  if  a  dangerous  foe  is  found.  The  nuserymen  are 
as  anxious  to  keep  out  undesirable  insects  and  destructive  diseases 
as  their  patrons  are,  hence  inspection  by  a  representative  of  their 
own  experiment  station  appears  to  them  a  highly  desirable  thing. 

In  a  few  states,  a  very  few,  fortunately,  the  office  of  nursery 
inspector  is  a  political  one,  and  therefore,  unfortunately,  results  in 
a  lack  of  thoroughness  in  the  work,  and  loss  to  both  nurserymen 
and  the  public.  A  political  appointee,  not  only  may  be  unfit  by 
knowledge  for  this  work,  but,  and  the  more  the  pity,  he  may  not 
feel  free  to  act  with  severity  where  such  is  necessary.  On  the 
other  hand,  a  member  of  the  experiment  station  force  is  not 
fastened  by  political  strings,  he  is  unhampered  in  his  actions,  and 
by  the  very  nature  of  his  training  and  position,  in  a  way  to  help  the 
nurserymen  and  those  who  buy  nursery  stock.  The  nurserymen, 
in  these  days  of  increasing  plant  pests  brought  in  from  Europe,  is 
in  a  position  to  spread  these  destructive  foes  to  horticulture  over  the 
entire  country  unless  the  business  is  safe-guarded  by  proper  in- 
spection. Let  us  hope  that  in  Minnesota  this  work  may  never  be- 
come a  matter  of  politics  and  that  the  state's  reputation  for  clean 
stock,  not  only  at  home,  but  in  other  states  into  which  Minnesota 
nursery  stock  is  shipped,  be  always  retained.  The  moment  Montana 
Wisconsin,  Wyoming,  North  and  South  Dakota,  Iowa,  and  other 
states  begin  to  suspect  laxity  and  looseness  in  Minnesota  nursery 
inspection,  which  might  come  with  a  politically-appointed  inspect- 
or, they  would  shun  our  stock,  buy  from  states  where  station  in- 
spection was  the  rule,  and  profits  of  Minnesota  nurserymen  would 
fall  off  from  fifty  to  one  hundred  per  cent. 

Inspection  of  Foreign  Stock. 

The  country  is  to  be  congratulated,  florists  as  well  as  nursery- 
men and  their  patrons,  on  the  final  passage  of  the  so-called  Plant 
Quarantine  Act  (passed  Congress  August  20,  1912)  which  went 
into  effect  October  1st  of  the  present  year.  Under  this  law  a  Feder- 
al Horticultural  Board  has  been  established  which  has  the  power 
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when  necessity  arises  to  quarantine  any  state  or  portion  of  any 
state  in  this  country  or  to  prohibit  the  importation  of  stock  into 
the  United  States  from  any  country  or  countries.  The  following 
conditions  of  entry  have  to  be  complied  with  by  an  importer  of 
nursery  stock. 

(1)  He  must  take  out  a  permit  therefor  in  advance.  This 
permit  should  preferably  be  taken  out  by  the  person  who  is  to  re- 
ceive the  goods  at  final  destination.  A  broker  or  commission  mer- 
chant may  take  out  a  permit  in  his  own  name,  if  he  imports  for  his 
own  account,  or  he  can  act  as  agent  for  and  take  out  the  permit  in 
the  name  of  the  actual  purchaser. 

(2)  He  must  see  that  each  package  on  arrival  bears  the  proper 
certificate  of  foreign  inspection.     (See  Regulation  6.) 

(3)  He  must  see  that  each  package  is  marked  in  accordance 
with  Section  3  of  the  Act.  As  a  matter  of  convenience,  this  mark- 
ing should  also  contain  the  additional  information  called  for  in 
Section  4,  to  avoid  the  trouble  or  remarking  before  the  goods  can  be 
delivered  for  interstate  shipment.  The  certificate  and  marking 
should  preferably  be  on  the  goods  before  they  leave  the  foreign 
port. 

(4)  After  December  1,  1912,  each  shipment  must  be  accompa- 
nied with  the  consular  declaration  called  for  in  Regulation  9.  This 
declaration  must  accompany  the  consular  invoice  and  is  not  to  be 
attached  to  the  individual  container. 

What  the  Importer  or  Broker  Must  Do  Before  the  Goods  Can  Be 
Shipped  or  Removed  from  a  Port  of  Entry. 

(1)  He  must  immediately  (before  shipping  or  removal)  advise 
the  Secretary  of  Agriculture  and  State  Inspectors  in  accordance 
with  Section  2  and  Regulation  8. 

(2)  He  must  see  that  each  container  is  marked  in  accordance 
with  Section  4 ;  that  is  in  addition  to  the  information  in  the  label  of 
entry,  each  container  must  bear  the  name  and  address  of  the  con- 
signee at  destination,  where  the  stock  is  to  be  inspected  by  the 
State,  territorial  or  district  official.  (See  Section  2  and  Regula- 
tion 8.) 

Importers  are  warned  that  failure  to  meet  the  requirements  of 
the  law  as  outlined  above  subjects  them  to  the  penalties  fixed  in 
Section  10  of  the  Act. 

Would-be  importers  should  send  to  the  U.  S.  Department  of 
Agriculture,  office  of  the  Secretary,  for  Circular  41 — "Rules  and 
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Regulations  for  carrying  out  the  "Plant  Quarantine  Act."     The 
circular  also  contains  the  actual  wording  of  the  Act. 

This  new  law,  originally  introduced  and  known  as  the  Simmons 
Bill,  will  strengthen  the  position  of  the  inspectors  in  the  various 
states  materially  from  the  fact  that  they  have  the  backing  of  fed- 
eral authorities,  not  only  in  the  inspection  of  imported  stock,  but 
also,  in  reality,  in  inspection  of  domestic  stock  as  well,  for,  if  a 
serious  insect  pest  or  dangerous  plant  disease  once  gains  a  foothold 
in  a  state,  either  through  neglect  on  the  part  of  a  nurseryman,  or 
from  any  other  cause,  quarantine  would  undoubtedly  and  unqu<^s 
tionably  follow. 

A  weak  point  in  the  federal  law  is  the  fact  that  it  does  not 
require  inspection  by  state  authorities.  It  does  require  that  the 
inspector  be  notified,  and  evidently  assumes  that  each  state  will  be 
sufl5ciently  interested  in  clean  horticulture  to  take  care  of  this  stock 
after  it  has  arrived.  Minnesota  is  certainly  anxious  to  be  kept 
free  of  introduced  pests,  and  both  nurserymen  and  florists  are  only 
too  glad  to  co-operate  with  the  entomologist  to  that  end.  Further, 
the  Minnesota  law  gives  authority  to  the  State  Entomologist  to 
inspect  stock  "where  he  has  reason  to  suspect  the  presence  of  in- 
jurious insects,  etc.,"  thus  legalizing  the  compulsory  inspection  of 
this  stock  imported  by  nurserymen  and  florists,  but  the  entomolo- 
gist cannot  legally  inspect  stock  imported  by  private  individuals. 
The  inspector  should  be  given  this  authority  by  the  state  and  also  be 
empowered  to  inspect  orchard  or  ornamental  stock  as  well  as 
nursery  stock,  wherever  found. 

This  work  in  Minnesota  is  increasing  and  placing  added  work 
upon  the  State  Entomologist  every  year.  It  is  evident  that  the  De- 
partment should  have  one  practical,  well-qualifed  man  to  take  care 
of  all  inspection,  and  that  funds  should  be  provided  sufficient  for 
such  an  employee  and  his  expenses.  It  is  a  striking  fact  that  how- 
ever good  an  inspector  a  man  may  be  technically,  if  he  is  not  in  a 
position  to  give  nurserymen  information  regarding  spraying  out- 
fits and  compounds,  and  best  method  of  controlling  pests  found  in  a 
nursery,  he  is  hardly  acceptable.  Therefore,  such  an  employee 
must  of  necessity  be  an  all  around  man  along  these  lines. 
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OUT   STATION   APIARY. 

Last  winter  was  a  severe  one  upon  bees  and  loss  in  wintering 
was  in  some  cases  as  high  as  75  per  cent.  Therefore,  although  the 
summer  of  1912  has  been  an  excellent  one  as  regards  honey  flow, 
the  total  amount  of  honey  produced  m  the  State  this  season  is  below 
the  average.  White  Clover  and  Sweet  Clover  both  did  well  and 
Bass  Wood  was  in  bloom  at  a  time  when  bees  could  take  care  of  the 
nectar.     Notwithstanding  favorable  conditions  during  the  sum- 


y-^f. 


•Who<:ifru;.«  . 


Ph.  t.>  :aktn  in  our  Co!  If  ire  Ar'ary  bj  A.  A.  Aamodt. 


mer.  it  looks  on  account  of  the  above  winter  conditions,  as  though 
there  would  be  something  of  a  shortage  'n  the  honev  supply  th's 
fall. 

Btts  in  our  apiary  are  goin^  to  their  winter  quaiters  in  good 
condition. 

The  Entomolog'>t  givts  a  course  in  the  elements  of  bee  keeping 
to  college  students  and  a  ceitain  number  of  lectures  on  this  subject 
to  senior  school  students.  Of  necessity,  all  college  and  school  in- 
structions has  to  I)e  given  at  a  time  when  one  cannot  work  in  the 
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tUtUl  with  bees,  and  therefore,  we  have  recommended  to  the  Dean  of 
th<f  CoWege  that  sufficient  funds  be  appropriated  to  insure  a  man 
MnU  placed  in  the  field  during  the  summer  to  demcmstrate  to 
furtm'TH  and  others  throughout  the  State  the  practical  points  of  bee 
kiHipinir. 

One  of  the  accompany- 
iriK  photographs,  Fig.  No. 
71,  Hhows  a  small  observa- 
iUii\  hivo  used  in  our 
iiplary  In  order  to  watch 
I  III*  hooH  while  at  work. 
KIk.  No.  l:\  illustrates  a 
fi«lliMl  Irtv  containing  a  col- 
ony u(  l>tH\s  which  had 
nuulo  their  homo  in  the  hol- 
low dunk.  This  was  found 
JuhI  tuitnido  of  Minneapolis 
ni^\r  MnH^klyn  Center.  This 
i^Oony,  by  the  way,  whs  put 
Into  n  n\oden\  Ihv  hive  and 
\\\  Hddition  to  the  honey 
mHH\H.HHr>  t\>  oarry  it  over 
winter,  a  surplus  of  ^> 
IVHUuts  was  obtaim\i. 

The  pubhshtM  iv|v>rt  of 
tht^  State  Imv  Ins^nvtor  in- 
dioat«\<  a  faUitijr  otT  in  the 
an^v.n:  of  fv^ul  bnwi  dis- 
*Niis^\  w^.;ch  r.iAN  K^  ^>vs- 
>;•.:>      r.    •j\Ar:    .i;:t"^    to    the 

x>'t.:ai?^  Af  Nvs  \x  h.vh  oATne 

We  N^>eve  that  the  ir^- 
*1v*stn  of  Nv  k-e<-n.rv^   s  as 

>v1     r,    its    ir'ar^o 


•  ^v 


^N.vr^. 


:  ha- 


state   a^'to    ihat 

abiO^tla)'^^^   of    \ 

ajTv  .>\  alm.wi 

<\\  <i)V*1  ?o>v  to 

Kn^n  ii^Mi^  l)v  ^%tatv  to  assst 


'orj 
Nv    ;\ast  ,;r 
e\*ov>   s<vt  \>r. 
Ha>  r!,-vjh"ny:  ot 


'h.    "x    Siv.^iivt  hM^n;  felled  heetrae.    A«modt. 

it  o^T.  i^^  ma<ie  a  most  remunerative 
?b<  «,'^'3ir:::j<l?e  to  a  fMxmer  of  having 
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MINNESOTA  INSECT  LIFE. 

This  publication,  issued  during  the  spring  and  summer,  has  been 
ecmtinued,  and  is  evidently  meeting  with  approval.    Through  it  we 

enabled  to  get  timely  information  to  those  who  need  it.  An 
fcvor  is  made  to  have  the  information  contained  therein  in  pop- 
idar  form.  The  publication  is  intended  primarily  for  citizens  of 
Minnesota.  A  free  copy  is  mailed  on  the  first  of  April,  May,  June, 
Jidy  and  August  to  each  address  on  the  rapidly  growing  mailing 
JUL  We  insert  here  contents  of  the  numbers  published  during  1911 
asd  1912. 

Vol.  I,  No.  4,  April,  1911 :  Spraying;  Self-Boiled  Lime  Sulphur; 
Sjfnying  Machine  Manufacturers ;  Insecticide  and  Fungicide  Man- 
itfMturers ;  The  Plum  Curculio ;  Strawberry  Pests ;  Codling  Moth ; 
Bll^eaux;  Grape  Pests;  Black  Leaf  A  Good  Contact  Insecticide; 
Miked  Snails  or  "Slugs"  in  Cold  Frame,  Greenhouse  or  Garden; 
Vow  Bugs"  or  "Wood  Lice. ;"  Grasshoppers ;  Plant  Lice  In  Spring ; 
Hems. 

Vol.  I.  No.  5,  May,  1911:  Protection  of  Seed  Corn;  Summer 
Work  with  Grasshoppers;  "Red  Spider;"  Ants  in  Garden  and 
Household ;  "Buffalo  Bugs,"  Carpet  Beetles,  "Buffalo  Moths ;"  Elm 
Borers ;  The  Oak  Twig  Pruner ;  Mosquitoes ;  Chicken  Hawks ;  Items 
of  Interest. 

VoL  I,  No.  6,  June,  1911:  Save  the  Birds;  Ants  in  Lawn  and 
Garden;  The  Currant  Worm;  White  Grubs;  Poultry  Pests;  Scale 
Infleets;  The  State  and  Federal  Insecticide  Laws;  Grasshoppers; 
Items  of  Interest;  "The  Poor  Little  Bugs." 

Vol.  I,  No.  7,  July,  1911 :  Wire  Worms  and  Cut  Worms  in  Field 
Com;  San  Jose  Scale  in  Minnesota;  Scale  Insects  Hatching  and 
Spreading  Now;  Catching  Cut  Worm  Moths;  The  Fecundity  of 
Plant  Lice;  The  Grasshopper  Situation;  Remedies  for  Mosquitoes 
and  Black  Flies ;  Remedies  for  Jiggers ;  Pocket  Gophers  and  Moles ; 
Remedies  for  Woodchucks ;  The  Corn  Bill-Bug ;  Items. 

Vol.  I,  No.  8,  August,  1911:  Spraying  Machinery;  Paris  Green 
vs.  Arsenate  of  Lead;  Fall  Plowing  for  Grasshoppers;  Borers  in 
Birch  Trees;  Oaks  Killed  by  Borers;  A  Late  Cut- Worm  Attacking 
Cabbage;  Another  Gohper  Remedy;  Flies  on  Stock,  Buffalo  Gnats, 
Etc.;  Some  Remedies  for  Rats  and  Mice;  Winter  Treatment  for 
Scale  Insects. 
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Vol.  I,  No.  9,  April,  1912:  A  Word  to  Orchardists;  Winter 
Spraying ;  Be  Prepared  for  Insect  Pests ;  Spraying  Machine  Manu- 
facturers; Insecticide  tind  Fungicide  Manufacturers;  Weevils  in 
Peas  and  Beans;  Clothes  Moths  and  Carpet  Beetles  (Buffalo  Bugs)  ; 
The  ''Silver  Fish;"  More  About  the  Oak  Borer;  Recent  Appoint- 
ments in  Entomological  Division;  Publications  of  Entomologists 
during  1911  and  early  part  of  1912.    Items. 

Vol.  I,  No.  10,  May,  1912:  Spraying  Apples  and  Plums;  The  Oak 
Tree  Borer;  Proof  that  Spraying  Pays;  Cut  Worms;  The  White 
Grub  and  "June  Beetle;"  Strawberry  Weevil;  Winter  Injuries  by 
Mice;  Pocket  Gophers;  The  English  Sparrow;  Campaign  Against 
the  House  Fly;  Our  Annual  Plea  for  Insect-Eating  Birds;  Sug- 
gestions for  Protecting  Corn  After  Being  Planted ;  Some  Mosquito 
Suggestions ;  Back  Numbers  of  Insect  Life ;  Items  of  Interest. 

Vol.  I,  No.  11,  June,  1912:  Notes  from  the  Orchard;  Nursery 
Inspection  Under  Auspices  of  Exp.  Station ;  General  Treatment  for 
Insects  Eating  Leaf  or  Stem :  More  About  Cut  Worm ;  How  to  De- 
stroy English  Sparrows ;  Currant  Worms ;  Strawberry  Grub ;  Plant 
Lice  on  Snowball  and  Elsewhere ;  Flies  on  Stock ;  Cabbage  Maggots 
on  Radishes ;  **Weevils"  in  Flour ;  Items  of  Interest. 

Vol.  I,  No.  12,  July,  1912:  Grasshoppers  Serious;  Larch  Saw 
Fly;  Orchard  Spraying;  The  Onion  Maggot;  Chironomus  Sp. ; 
Clover  Seed  Chalcis;  What  Our  Men  are  Doing;  Remedies  for  Bed 
Bugs;  Cheese  Maggots  or  "Skippers''  Infesting  Ham;  Lectures  to 
Farmers  During  July;  Chiggers  or  Jiggers;  Items  of  Interest. 

Vol.  II,  No.  1,  August,  1912:  The  Wheat  Stem  Maggot;  A  New 
Minnesota  Pest,  (The  "Corn  Bill-Bug.*')  ;  More  About  the  Onion 
Maggot ;  A  New  and  Useful  Fly  Trap ;  Notes  for  the  Orchard ;  Slugs 
on  Cherry,  Plum  and  Roses ;  Ants  and  Aphids ;  Birds  and  Insects ; 
Nursery  Inspection ;  A  Short  Glossary  of  Entomological  Terms. 
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NAKED  SNAILS  OR  SLUGS. 

During  the  summer  of  1912,  naked  snails  or  slugs  have  been 
extremely  troublesome,  their  unusual  numbers  being  mostly  due  to 
the  abundance  of  rain.  These  so-called  slugs  never  form  a  snail. 
In  other  words,  they  never  assume  a  shell.  Their  eggs  are  small, 
round  or  oval,  clear,  translucent,  with  a  membranous  shell,  and  are 
about  the  size  of  clover  seeds. 

We  have  found  lime  water  to  be  an  excellent  preventive 
against  this  pest,  made  by  slaking  a  pound  of  quick  lime  in  a  large 
pail  of  water,  poured,  either  with  or  without  the  lime  that  settles  at 
the  bottom,  upon  the  infested  plants.  It  might  be  used  possibly  a 
little  weaker.  The  strength  required  can  "be  easily  ascertained  by 
experiment.  A  touch  of  this  liquid  will  cause  these  naked  snails  to 
curl  up  and  die,  and  plants  coated  with  it  seem  so  distasteful  to 
them  that  they  are  repelled.  This  lime  water  will  in  no  way  injure 
vegetables  for  table  use,  and  it  can  be  easily  washed  off  from  lettuce 
when  necessary,  with  clear  water. 

Lime  dusted  about  the  plants  attacked  is  extremely  helpful  in 
keeping  them  away.  They  may  also  be  trapped  with  slices  of  po- 
tato or  turnip,  and  pieces  of  board  may  be  placed  in  the  garden 
under  which  they  conceal  themselves  toward  morning.  Turtles,  it 
is  claimed,  will  eat  them,  and  toads  also  destroy  them. 
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